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To help you provide the informed advice
today’s sophisticated managers need ...
... The American Institute is continually adding to the scope
of its Management Services Technical Studies. Now there
are seven of these practical guides that are designed to ex
pand the skills of the accountant-adviser and help him in

dealing with typical management advisory situations.

Each of the studies consists of a concise text section and
a detailed discussion of real cases gleaned from the files of
management services practitioners. You the reader are then
invited to compare your analyses, conclusions and recom

mendations with those actually developed in the field.
Through this self-study approach, you will quickly develop
the competence to handle future engagements of this type.

MANAGEMENT SERVICES TECHNICAL STUDIES
No. 6—PRACTICAL TECHNIQUES AND
POLICIES FOR INVENTORY CONTROL

No. 7 —TECHNIQUES FOR FORECASTING
PRODUCT DEMAND

This concise study discusses the two chief ways in
which the management adviser can help his clients in
inventory control; first, by assisting them in identifying
the costs
which inventory policy must be based; and
then, by bringing a fresh "outside" approach to inven
tory problems and identifying situations where change
is required.

In the preceding study on inventory control, the factor
of demand estimate was employed in some form in the
calculations. This separate volume fully explores this
important factor (which affects virtually all aspects
of company planning and decision-making) and shows
how the accuracy of demand forecasting can be im
proved.

The guide examines the many different types of in
ventory and describes the practical techniques for deter
mining the relative costs of ordering or producing
inventory, the costs of carrying inventory and the cost
of being out of stock. Many helpful formulas are pro
vided as well as helpful case studies.

The text demonstrates how the management adviser
can combine the manager's "hunch" with other relevant
information (e.g. past data) to give more reliable esti
mates than either source could give by itself. A number
of useful mathematical and statistical techniques are
provided and additional cases studies are appended.

EARLIER STUDIES IN THE SERIES
AICPA members
may order this

material at a
special 20 percent

discount.

EACH STUDY

No. 1: Cost Analysis for Product Line Decisions

No. 2: Cost Analysis for Pricing and Distribution Policies
No. 3: Analysis for Expansion or Contraction of a Business
No. 4: Analysis for Purchasing and Financing Productive Equipment

$3.00
POST BINDER

$3.50

No. 5: Analysis for Purchase or Sale of a Business

AMERICAN
666 FIFTH AVENUE

Published by eGrove, 1969

INSTITUTE

OF

CERTIFIED
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ACCOUNTANTS
NEW YORK. N. Y. 10019

Please add 5 percent sales tax in New York City. Elsewhere in New
York State, add 2 percent state tax plus local tax if applicable.
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An Unsolicited Testimonial From Raymond Ordway, Mild-Mannered Accountant:

I USED TO THINK THESE PEGBOARD SYSTEMS
WERE ALL
IKE. WHICH JUST SHOWS YOU HOW
WRONG YOU CAN BE. THE SAFEGUARD PEOPLE,
WITH THEIR UNIQUE BRAND OF CREATIVE, INNOVATIVE
PROBLEM SOWING, HAVE REVOLUTIONIZED THE ENTIRE
CONCEPT. NOT ONLY HAS SAFEGUARD SIMPLIFIED ACCOUNTS
PAYABLE. ACCOUNTS RECEIVEABLE. AND OTHER ACCOUNTING
PROCEDURES, BUT THEY HAVE ALSO DEVELOPED A
WHOLE LIBRARY OF SPECIALIZED SYSTEMS
FOR SPECIALIZED PROFESSIONS.

Safeguard Business Systems
P. O. Box 151
Lansdale, Pennsylvania 19446

T.M.

YES, I would like to know more about
SAFEGUARD ACCOUNTING SYSTEMS
and how they can benefit both my clients
and

DISCOVER why 20,000 new customers chose
Safeguard in 1968...LEARN the secrets behind
Safeguard s “ONE-WRITE” method...FIND OUT
how the Safeguard network of independent Sys
tems Experts can help you help your clients.
IF THERE’S A MADNESS IN HIS METHOD, HE
NEEDS A SAFEGUARD SYSTEM. FOR FULL DE
TAILS, FILL OUT THE ATTACHED COUPON.
TODAY

https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
January-February, 1969
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LETTERS

Technically possible but...
I have reviewed the article on
input-oriented charts of accounts
by John W. Wagner (M/S Sep
tember-October ’68, p. 44) with a
great deal of interest ... I think
that a few comments should be
made to those contemplating the
implementation of such a system.
The assignment of a label to a
discrete “initial input” (debit/
credit function) and subsequently
utilizing its definition for further
processing is within the framework
of good programing.
However, in a practical sense
there are other effects that need
to be examined. Firstly, under the
basic premise of the article, let us
establish a matrix in which the
columns down are accounts (say,
500 for a medium-size company)
and rows across are analytic detail
(say, 50 for locations and class
types). The resultant display is a
25,000-unit initial input relation
ship. In order to construct and ac
cess a discrete initial input, small
subroutines must be written which
would include a definition of terms
and then commands for comparing
and adding values to the implied
debit/credit account. Relative to
current practices, the architecture
of these 25,000 subroutines would
represent an abnormal amount of
coding and programing. This
turn presents problems with the
Published by eGrove, 1969
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size of available core memory and
the handling of peripheral equip
ment.
Secondly, since the theory pre
sented indicates a one debit offset
by one credit, how would entries
reflecting several debits offset by
one credit be recorded? The an
swer, of course, is to make several
entries allocating the value
the
credits. This may be objectionable
from a user’s point of view.
This system does not lend itself
to being flexible where new ac
counts are added and old accounts
deleted. In the example cited, for
every new account 50 new input
units must be defined and then re
compiled. This would be most ob
jectionable when regular changes
are to be made in the chart of ac
counts.
Thirdly, from an input validation
point of view, if we were to assume
that a comparison was made on the
matrix input unit number in lieu of
account numbers (because the ac
count number is not used), then
any number from 1 to 25,000
would be acceptable with no in
ternal check. There is also a ques
tion as to whether all the units in
the matrix would be utilized.
As for accessing, computing, and
retrieving the desired information,
a retrieval language would have to
be built so that the user would
need only to indicate his require
ments. Such a language is extremely
useful and is generally produced
in the area of advanced program
ing. Unfortunately, only those or
ganizations which possess adequate
talent can do so.
I do think Mr. Wagner is cor
rect in pointing out the virtues of
comprehensive coding of informa
tion to its lowest level of detail. A
well defined data base utilizing in

dividual debit/credit look-up tables
would then be a significant tool
when coupled with an information
retrieval language such
was re
ferred to previously.
In conclusion, given a large
budget, a medium- to large-scale
system, good programing talent,
and a retrieval language, Mr. Wag
ner’s theory technically could be
implemented. However, great care
would have to be taken to include
proper audit trails and validation.
Gerald M. Levinson, CPA
Manager, Information Processing
UNIVAC Division
Sperry Rand Corporation
Philadelphia, Pa.

Not too formidable
After carefully reading [Mr.
Levinson’s] letter, I have the fol
lowing comments to make:
1. My article gives only a rela
tively brief presentation of a rather
complex theory and explains it with
a hypothetical example which I
indicate is highly oversimplified
(p. 47). Mr. Levinson’s comments,
which deal with various imple
mentation problems, are essentially
concerned with an application of
the theory based on his concept as
to how the theory might best be
implemented. Thus, since his re
marks are an extension of the
theory, my comments while refer
ring to the theory will also involve
an extension of what I said in the
article.
2. Perhaps because of the afore
mentioned oversimplification, one
of Mr. Levinson’s comments ap
pears to be based on a misinterpre
tation of what I am saying. That is,
matrices are used in the article
simply to set forth clearly the pos
sibilities contemplated in the hypo
thetical example that was given.

Management Services
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be added or eliminated from time
The idea that matrices would be
to time, but this does not necessar
used in the computer program is
ily change the input chart of ac
Mr. Levinson’s innovation rather
counts, only the number of loca
than mine. While the sample in
tions for which it will be used.
put chart of accounts (p. 49, Sep
tember-October ) is devised in part
5. The three preceding para
by matrix analysis, the chart is
graphs are concerned with specific
never used as if it were part of a
points of application that might or
matrix. The difficulties that Mr.
might not be pertinent to any given
Levinson explains in regard to the
installation. There are many dif
matrix application are therefore a
ferent ways of implementing this
function of his choice of applica
theory, and no doubt Mr. Levinson
tions rather than of anything I
would devise other means where
have said in the theory.
necessary when faced with a spe
3. Mr. Levinson indicates that
c problem. I Atherefore conclude

the way to deal with the recording
that while these points suggest
of multiple-line journal entries is to
challenging areas in the applica
subdivide them into a series of
tion of the theory, they do not ap
two-line (debit/credit) entries and
pear to be excessively formidable.
that this may be objectionable from
In this respect, Mr. Levinson ap
a user’s point of view. If, in fact,
pears to be in agreement with me.
this application is a problem, addi
He states, “... Mr. Wagner’s theory
tional programing can probably
technically could be implemented.”
solve it. For example, since criteria
Of course, he indicates there may
are presumably available for this al
be problems involving computer
location process in the first place,
size, sufficient computer program
the computer could be programed
ing talent, and cost. But these dif
to accept multiple-line entries and
ficulties are present in varying de
make the appropriate allocations
grees in any installation. In apply
automatically. In other words,
ing a new theory such as this one,
while the computer may manipu
the need for experimentation and
late entries in an implied two-line
innovation will no doubt make the
format internally, there is no ap
cost higher for those who chose to
parent need for the user to know
pioneer such an application. How
or be concerned with this fact.
ever, it should be remembered that
4. Changes in the chart of ac
it is not just the cost that is im
counts are a problem in any system.
portant but rather the cost/benefit
However, if input accounts are by
ratio—and there appears little doubt
definition very detailed, changes in
that the input-oriented system has
them should not occur very fre
a potential for greatly expanded
quently. It is the output accounts
benefits.
one would expect to change fre
John W. Wagner
quently. And, since one set of in
University of Southern California
put accounts is capable of satisfy
Los Angeles
ing the requirements of numerous
Systems for the future
sets of output accounts, the output
accounts could probably be repro
I have read with great interest
gramed without affecting the input
“Toward an Input-Oriented Chart
accounts. Obviously, locations may
of Accounts.” I am in agreement
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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with these concepts . . . transac
tion-oriented systems will probably
be the systems for the future.
I have been trying to sponsor
that concept in the Federal Gov
ernment, and I have developed it
for the Bureau of Indian Affairs,
Department of Interior, and the
Civil Service Commission. These
systems are now going (since July,
1968). Also, Peat, Marwick, Living
ston & Co. . . . has developed a
transaction-oriented system for the
Geological Survey, Department of
Interior. We expect to assist that
agency in installing the system.
... an article, “The Transaction
Concept for Governmental Ac
counting,” which I wrote ... is
scheduled for publication in the
first quarter, 1969, issue of The
Federal Accountant. ... an article
[of mine], “
Recommended
Agency Accounting Structure,”
[appeared in an earlier issue]. My
approach is a little different [from
that used by Mr. Wagner], but the
basic concepts and results are the
same.
E. Reece Harrill
Peat, Marwick, Livingston & Co.
Washington, D.C.
Practical reality
While there are numerous differ
ences in our approaches, [Mr.
Harrill’s]
manuscript indicates
clearly that our goals are very simi
lar.
The fact that several departments
of the Federal Government have
recently installed input-oriented
systems is particularly interesting.
This means that the input approach
is already a practical reality, and
the formulation of additional ap
plications and refinements will be
just a matter of time.
John W. Wagner
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Thomas S. Dudick • A Common-Sense Approach to Cost Control..................................... p. 17
The supervisor’s role in cost control is a vital one,
and every company’s reporting system should be so
organized that opportunities for cost saving will be
brought quickly to the attention of supervisors as

Frank M. Rachel and Donald L. Caruth
for Management
Work measurement, leading to work simplification
and the establishment of time standards, is a tech
nique that has long been accepted in the factory and
that now is making inroads into business offices as

well
top management. This article, which outlines
cost-saving possibilities in three major areas, offers
distilled common sense rather than any startingly new
proposals.

Work Measurement: A Valuable Tool

p. 23
well. This article, a basic overview of an important
subject, explains what work measurement is, what its
objectives are, and how it can be used to improve
the performance of clerical workers.

Robert E. Gitelman • Toward More Effective Client Communications
Management services advisors and their clients both
tend to speak in jargon. The problem is that the jar
gons are different. This author, speaking (as he em
phasizes ) with tongue in cheek, presents some sample

Russell

p. 35

letters to clients—broadly overdone to underline a
basic point: Consultants might do well to make an
effort to learn their clients’ jargon and play down
their own.

Peppet and Richard B. Troxel • An Approach to Overhead Variance Analysis . . p. 38

Overhead variance is a familiar concept to account
ants, yet even in the basic textbooks there is little
uniformity as to its definition. Should there be two,
three, four, or even more variances? Is there a best

way? These authors, in the interests of clarification,
set forth what they have found to be a simple and
straightforward approach to the analysis of overhead
variances.

publication of the American Institute of Certified Public Accountants. Opinions expressed in Management
Services are those of the editors or contributors, and may differ from policies of the AICPA and its committees.
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Robert K. Zimmer and Jack Gray • Using Accelerated Depreciation in Capital
Expenditure Analysis
Many analysts of capital expenditure proposals con
sider the choice of a depreciation method for use in
the analysis a minor point. Yet the use of accelerated
depreciation rather than straight line—or vice versa—
can significantly affect the computed rate of return;

it may even make the difference between a finding
of acceptable and one of unacceptable. This article
provides a tool that analysts can use to simplify the
calculation of the tax impact of accelerated depreci
ation on rate of return.

John W. Dickhaut • Accounting Information in Decision Making
Much attention is being given these days to the role
of accounting information in managerial decision
making. It is obvious that this role is an important
one; it is equally obvious that accounting information

p. 43

p. 49

is not used in all decisions of all managers. What is
the relationship between accounting information and
decisions? This author has tried to arrive at some
valid generalizations.

DEPARTMENTS

People, events, techniques

p.

What people are writing about .

p. 56

7

Current books and magazine articles on subjects of interest to management and management consultants.
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Why did Pat Smith get a hair dryer?
Because Pat Smith ordered it.
Funny thing. There were two Pat Smiths. Baldy,
here. And a cute teenager with about a yard of hair
and no use for the bowling ball that was mistakenly
delivered to her. And neither of them was laughing.
The mail order house that made the error
wasn’t laughing either. Because their outmoded,
mistake-ridden paperwork system was enough to curl
anyone’s hair. So they called in Standard Register.
We helped them convert their mailing list
of millions from a time-consuming manual operation
to an up-to-the-minute, accurate, automatic system
utilizing optical scanning. It made them as happy

as it did their many customers. Especially the
seventy-three Smiths.
To straighten out your kinky paperwork
problems, the name to remember is Standard Register.
The company that’s been expert in business forms,
paperwork systems and processing equipment
for over 50 years.
No matter what business you’re in, no matter
what size, we can design a smooth-running infor
mation system that’s exactly your style.
Just write The Standard Register Company,
Dayton, Ohio 45401. Hairy situations don’t scare us.

The Standard Register Company

Published by eGrove, 1969
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people, events, techniques
Top Executives’ Compensation Is Lagging, Studies Show;

They Have Not Received Raises Comparable to Beginners’
In terms of real after tax income,
allow. Since corporate proxy state
executives are no better off now
ments are the only comprehensive
adays than they were just after
source of data on the remunera
World War IL
tion of particular individuals, the
This is the startling conclusion
sample is restricted to them.
of Purdue University economist
Wilbur G. Lewellen, whose study,
One caveat
Executive Compensation in Large
Industrial Corporations, was re
One caveat exists however: Be
cently published by the National
cause of the difficulties and time in
Bureau of Economic Research.
volved in gathering all the neces
The study involved the compen
sary data, Professor Lewellen’s data
sation patterns for the five highestend with the year 1963.
paid executives in each of 50 com
However, compensation expert
panies over a 23-year period.
Arch Patton of McKinsey & Co.
In compiling the sample, the ob
Inc., management consultants, in a
jective was to include
many
more up-to-date 86-company com
men and to go back
far in time
pensation survey, reinforces Pro
as
the
available
information
would
fessor Lewellen’s conclusions. Mr.
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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Patton’s analyses do not include the
dollar equivalents of certain bene
fits, however.
His study pinned down, statis
tically, the effects of recent trends:
the high price paid for young tal
ent and the “tax-induced reluctance
to raise the compensation of senior
management.”
In his study, Professor Lewellen
found the annual before-tax sal
aries and bonuses received by sen
ior corporate executives increased
by approximately 80 per cent be
tween 1940 and 1963. After-tax
increases, on the other hand,
amounted to only about 33 per
cent of the 1940 figure.
Professor Lewellen further found 10
7
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To give the typical top executive
the same real income in 1963 that
he enjoyed in 1940 would have cost
the top five companies $1.3 million.
But it cost considerably less be
AGE-COMPENSATION RELATIONSHIPS
cause the company was able to pay
OF THE TOP 1%
much of it in forms that are favor
AT THE 90th AND 10th PERCENTILES
ably treated in the revenue codes.
AND THE AVERAGE OF THE MIDDLE 80 PERCENT
In the process, direct payment to
chief executives—salaries and bo
nuses—has sunk from 65 per cent
of the compensation package in
1940 to 14 per cent in 1963. For
the management group as a whole,
salary dropped from 73 per cent of
total compensation to 38 per cent.

Salary differentials
One result: Differences in total
compensation (including stock op
tions, deferred compensation, and
the like as well as salary and
bonus) between the top executive
and his assistants have remained
about the same, but salary differ
entials have been narrowing. In
1940, the typical chief executive
earned a salary and a bonus that
was 70 per cent higher than the
average for the top five officers.
In 1963, it was only 30 per cent
higher.

Volatility

Exhibit from McKinsey survey raises a number of questions about
sation administration as it is practiced today. Note, for example,
90th percentile executive at age 35 is paid only one-third more
typical man in the middle group—an average of $31,500 versus

that the executives’ total after-tax
compensation, including the value
of the various supplements to sal
ary and bonus, just about doubled
during the same interval.
But all this growth occurred in
the ten years immediately follow
ing World War II. (From 1940 to
1945 the average annual total after
tax remuneration enjoyed by top
executives declined steadily.) There
has been no appreciable increase
since 1955.
In the McKinsey survey, Mr.
Patton cites a tendency to devalue
Published by eGrove, 1969
8

compen
that the
than the
$24,300.

experience as a factor in compen
sation. For example, he notes that
today’s outstanding executive at
age 60 is worth only $1,250 per
year of experience more than an
outstanding 40-year-old.
Professor Lewellen points out the
relatively modest incomes of those
high in the corporate power struc
ture and underscores a point often
missed in the discussion of tax
loopholes: It is the company, even
more than the individual executive,
that has been benefiting from tax
devices such as stock options.

The effect is to make the top
ial in a company more and
more sensitive to swings in the
stock market affecting the value of
his company securities. It also has
given him a more volatile earnings
record than his assistants.
Stock market oscillations, changes
in the tax rates, and variations in
the rate of inflation all have com
bined to make the real income of
executives a sometime thing. In
fact, deferred and contingent re
wards now comprise approximately
half the value of the total pay
package and have therefore ac
counted for the major portion of
the observed growth in compen
sation over the last quarter cen
tury. For the same reason, an ex
ecutive’s aggregate remuneration
also becomes more volatile as he
is promoted.
11
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Why executives
haveServices:
not made
Management
A Magazine
of Planning,
and Controls, Vol.
6 [1969],
No. 1, to
Art.be
10 those at the
bird
seat seem
agement
” of a Systems,
large corporation
any financial headway in a gener
now than in 1940.
bottom of the executive ladder.
ation is, of course, the type of mys
The typical managerial trainee
Professor Lewellen thinks the ex
tery that economists are fond of
planation is less technical: Execu
with only an MBA has increased
puzzling over—even if they are not
his net salary by 400 per cent and
tives don’t get paid more because
quite able to figure it out.
they are wedded to their jobs and
doubled his real income.
In theory, everyone is supposed
To conclude, Arch Patton says, “If
can’t demand more. “The skills of
to be paid for his marginal pro
these value relationships are further
the executive become very specific
ductivity. And from the growth of
and not readily transferable.. .he
adjusted to reflect the smaller takeassets, sales, and profits of the cor
becomes emotionally locked into
home pay that results from the
the company.”
graduated income tax, executive
porations they manage, it would
experience carries a very low mul
appear that the “production” of
tiple indeed.”
the executives has been rising
Comparisons
Mr. Patton recalls former Du
steadily.
In a recent Business Week inter
All of this leads to the question
Pont President Crawford Greeneview, Daniel
Holland, profes
of who has done well over the past
walt’s book, The Uncommon Man,
generation. Professional people,
sor of finance at Massachusetts
in which he wrote in 1959, “The
Institute of Technology, stated that
doctors, lawyers, and dentists, have
reduced take-home pay of execu
appearances may be deceiving. He
increased their real incomes by
tives resulting from high taxes had
suggested that fragmentation of re
about 25 per cent to 50 per cent.
little evident effect on the moti
sponsibilities, accompanied by in
Production workers have been
vations of today’s executives, but
creased use of management aids,
able to boost their real wages by
might well undermine the incen
could mean that the top five offi
75 per cent. But the ones who
tive of future executive genera
cials are providing less of the “man
have found themselves in the cat
tions.”

Got a Taxing
Problem?

Do you have doubts about the assessed value of your
commercial or industrial property? If so, you’ve got a
taxing problem which can be solved with a detailed, pro
fessional appraisal.
Marshall and Stevens has 36 years’ experience in ap
praising both real and personal property. We specialize
in the valuation of commercial and industrial properties,
equipment and intangibles.
Write or call today for Marshall and Stevens’ free
brochure, “Appraisals Today.”

YORK

MARSHALL AND STEVENS

INCORPORATED /

BOSTON
185 Devonshire Street
CHICAGO
120 S. Riverside Plaza
DALLAS
312 Stemmons Tower East
DETROIT
17500 W. Eight Mile Road
LOS ANGELES
1645 Beverly Boulevard
MINNEAPOLIS
930 Plymouth Building

NEW
25 Broadway
PHILADELPHIA
1420 Walnut Street
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Computerized Simulation
ModelVol.
for6, No.
Allocating
Shelf 1969
Space

Now Being Tested for Use by Supermarket Merchandisers
In an era when over half
the
country’s marketing decisions are
still made on the basis
intuitive

judgment, unaided by any advance
analysis, the National Association
of Food Chains (NAFC) has de
signed, for supermarket merchan
disers, one of the first computer
ized marketing information and
decision making systems.
The name of the system, COSMOS,
is an acronym for the ultimate
goal of the program—i.e., Com
puter Optimization and Simulation
Modeling for Operating Super
markets. The program adjusts shelf
space allocations to gain maximum
return from the mix of products
carried and the space assigned to
each product.
COSMOS was developed with
the combined efforts of Case and
Company, Inc., management con
sultants, and the National Cash
Register Company.
Generally, marketing information
is inadequate, competition is un
fathomable, and customers are un
predictable, according to market
ing authorities. As a result, market
ing decisions are often more com
plex than decisions in any other
area.

tify for each commodity the indi
vidual items that should be con
sidered for preferred space location
and price changes. In allocating
space the main objective is to as
sign it to products in such a way
that the total direct product profit
per time period is maximized. (Di
rect product profit is defined as
retail gross margin less direct han
dling costs.)
The program is being financed
by twelve leading food industry
suppliers. Ten food chains are par
ticipating in the pilot testing,
which will continue into 1969. The
system, when adequately tested,

will be made available to all in the
food distribution industry who de
sire to adapt COSMOS to their
own operations.
EDP programs for COSMOS
have been written in the COBOL
language, which can be run on the
product offerings of almost all
computer manufacturers. It is esti
mated that no more than three man
weeks of programing are required
to convert existing files to the
COSMOS format.
Basic to COSMOS is the concept
that knowledgeable people, armed
with accurate and timely informa
tion, must make operating deci

PROJECT COSMOS
SEQUENCE OF STAGES OF DEVELOPMENT

Need for theory

However, Case and Company
and NCR believe that the very
complexity of marketing processes
is an argument for the development
of more, rather than less, theory
and analysis.
COSMOS’ operations are run
ning on a tape-oriented NCR 315
computer, which simply gathers
various factors affecting sales such
space allocation, item move
ment, and special pricing and ana
lyzes them. The output is based on
the relationship of all sales factors
to the number of units sold, the in
ventory investment, and the mark
up of each item. From these figures
the food store managers can iden
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Chart from the Case and Company report shows the sequence of the five
stages of development in the COSMOS program for supermarkets.
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sions. COSMOS
proposes,
in other
Office Work Week Found to Be Only 20 Hours
words; the people involved dis
In Terms of Work That Is Actually Accomplished
pose. The system currently main
tains a historical file of past deci
sions on space and price adjust
A survey released recently by
Mr. Nance contends, “most people
ments for future analysis.
Serge A. Birn Company, Inc., man
want to put in a fair day’s work,
When asked about the installa
agement consultants, disclosed that
but won’t do it unless management
tion costs, Thomas C. Jones, Case
the normal 37/2-hour office work
them.” What they don’t like is
and Company project manager at
week represents about 20 hours of
“inequitable workloads — someone
Jewel Food Stores, where COS
actual work.
goofing off while someone else is
MOS is being installed, estimated
The survey covered 10 compa
doing more than his or her share.”
a range from $12,000 for a tennies with a total of 8,336 em
store system to $20,000 for a
ployees. Of these, 5,647 were in
twenty-store system. (This assumes
Executives, too
clerical areas and 1,931 of those
the chain already has a computer
were included in work measure
installed.) “Operating costs vary,
Another point of view is repre
ment
and improvement programs.
again according to the number of
sented by British author C. North
stores on the system, from $4,000
cote Parkinson (“Work expands so
to $6,500 per month,” he said.
as to fill the time available for
Production increased
Anticipated profit improvements
completion”), who believes the 20The survey was limited
con
range between $3,800 and $25,000
hour work week also applies to the
cerns that have “done something”
per year, for each store, if price ad
business executive.
to control mounting clerical office
justments are made concurrently.
In a recent interview, Mr. Park
costs. It disclosed that after simple,
Therefore, for a one-hundred-store
inson spoke about the New York
but effective, cost controls were in
chain the minimum anticipated
business world and said: “The ef
stalled the performance rate of the
profit improvement is $380,000
fective working day of a senior ex
companies’ rated personnel rose
pre-tax annually.
ecutive gets shorter and shorter as
from an average of 55 per cent to
time goes on.”
81 per cent of standard work rates.
A total of four hours a day, he
Installation
In other words, they accomplished
Six major steps, necessary before
approximately 30 hours of actual
work in the 37/2-hour work week.
installation, were listed by Mr.
Make Profits for Your Company
In the case of one Midwest pub
Jones for merchandisers who wish
and More Money for Yourself!
lishing
which developed an
to install COSMOS in their chains:
...ENROLLin North Americans New
office work improvement and cost
1. Select a sample of a few stores
HOME STUDY COURSE In
control program, a labor cost re
in which to operate COSMOS.
duction of $204,000 resulted, while
These stores should be broadly
the volume of business simultane
representative of the various socio
Sponsored by SYSTEMS &
PROCEDURES Association
ously increased 25 per cent.
economic and market factors in the
We’ll Send You This Fact-Filled
chain.
CAREER OPPORTUNITY BOOKLET
2. Identify the handling costs,
Other benefits
North American Correspon
shelving, turnover, and other rele
dence Schools has guided
thousands of ambitious
vant factors in each of the sample
Harold W. Nance, president
men and women to success
through its accredited
Birn, commented that costs weren’t
stores to develop averages for the
Home-Study Courses in
many fields.
chain.
the only factor involved: “Although
the average ‘improvement’ pro
3. Code the costs and other data
NOW NORTH AMERICAN ANNOUNCES its
new 50-lesson Course in Systems & Procedures. Written
gram trims clerical labor expense
required for computerized proc
and edited with the help of acknowledged leaders in the
systems and procedures field and sponsored by the Sys
by about 20 per cent, the fringe
essing by the system.
tems & Procedures Association, this is a complete, compre
hensive, authentic and up-tobenefits are often more important4. Prepare a computer program
For Training Re-Training
date correspondence course on
INDUSTRY PERSONNEL...
systems and procedures.
making sure the work gets out on
to convert data currently utilized
North American’s Course
If you would like to “preview”
in systems and procedures
schedule, knowing exactly how
in a chain’s EDP system into the
the Course without obligation,
is designed for those now
just mail the coupon for FREE
in Systems Departments
many people will be needed at
format required for processing by
fact-filled CAREER OPPOR
who want to broaden,
TUNITY BOOKLET, plus full
brush up on or “fill in
peak periods, and making sure
standardized COSMOS programs.
gaps” in their knowledge
details on the North American
of the subject... for com
Institute of Systems and Pro
panies—both large and
5. Train personnel who will op
everyone has the same amount
cedures. There’s no cost or obli
small—who desire to train
gation—now or ever. No sales
their own personnel in
work to do.”
erate and analyze reports from the
man will call. Mail the coupon
systems and procedures
today.
... and for beginners who
No
respondent
to
the
survey
re
system.
desire a knowledge of
systems
and procedures.
SPECIAL DISCOUNTS
ported any employee resistance
6. Customize the system to the
AVAILABLE for
Multiple Enrollments from the same Company
the management effort
control
individual chain’s policies and pro
NORTH AMERICAN INSTITUTE OF SYSTEMS & PROCEDURES
cedures.
spiralling clerical costs. In fact
Dept. 3521, 4401 Birch Street, Newport, California 92660
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itself to help reduce the soft
upon” to do business. This span
and no work at all is done. It’s a bit
ware problem.
has been shrinking over the last
of a thought at that.”
10 years, Mr. Parkinson further
However, Harold Nance believes

Research required
remarked; and, he believes, it is
that as soon as companies realize
due to shrink even more.
they have a problem they are
On research: A massive research
“Two-and-half hours may repre
going to act, and when they do, a
effort must be undertaken before
sent the irreducible minimum for
gradual increase to 21, 22, and 23
we are in a position to apply good
the senior executives if they are
hours of actual work per week will
theoretical approaches in any
to keep their junior people working
evolve. “I think we may have bot
meaningful way.
a longer day,” he went on, “or, betomed out,” Mr. Nance concluded.
On personnel: More attention has
to be given to developing execu
tives from within a company. Also,
many company situations need re
Computer Training
for Managers Called
structuring so that the computer
specialists don’t keep leaving.
More Hindrance than Help in Managing Equipment
Good people may be found in
other departments.
Computer programing training
agement’s doorstep, according to
Mr. Diebold: “Management tends
programs for managers are, for the
to rely on the technicians to deter
most part, splitting management
New trails
mine what jobs the computer
and the machine farther and farther
What new trails are the com
should do.”
apart.
panies which are making maximum
This is the conclusion reached
use of the computer blazing? For
by John Diebold, president of The
Other abuses
one
thing, Mr. Diebold said, “Com
Diebold Group, Inc., international
puter
technology is beginning to
To
illustrate
some
additional
management consulting firm.
move
into
operational areas. And
reasons
for
misuse
of
computers,
“They’re a hindrance in bringing
there
are
a
growing number of
Mr.
Diebold
cites:
management and the machine
links
to
top
management
problem
1. Fielding of too many com
closer together,” he said in a re
solving.
For
instance,
computers
plex systems without any improve
cent interview in Duns Review.
are being used for pricing and ac
ment in present software tech
“Usually they teach executives how
quisitions, which in most compa
niques.
the machines work and how to pro
nies are very much the concern of
2. A lack of methods that will
gram them—factors that are irrele
the presidential office.
more accurately assess a company’s
vant at best.”
“Secondly, we’re seeing a major
information needs, put together
“What management should be
change in the use of terminal
concerned with is knowing what
software tools, and build more pro
equipment. Here the computer is
grams into the computer itself.
the machine can do—and setting
being employed with commendable
3. Selection of the wrong peo
goals for it,” he said.
efficiency, because the central unit
ple to plan the installation—i.e.,
can perform at very high speeds
technical specialists who fail to ac
Yardsticks needed
while the people operating the lowknowledge or even appreciate their
cost terminal can proceed at their
“Essentially, we need some good
limited understanding of business
own normal rate.”
yardsticks to measure computer ef
practice.
fort and performance. ‘Standards’
4. A lack of fresh thinking, and
and ‘criteria’ are the key words. In
too much reliance on canned ap
every phase of the computer oper
proaches.
Business and Educators
ation there is a need for closer ex
Mr. Diebold sees cost-effective
amination and measurement,” Mr.
ness measurement
one possible
Are Advised to Work
Diebold declared.
tool to combat these ills: “Cost
It wasn’t a testimony to bad and
effectiveness should not measure
To Improve Education
ineffective hardware that John Die
what can be done cheapest in the
Even though business now has
bold was talking about, but rather
short run, but what is most profit
a concerted drive on to hire and
the inefficient use of existing equip
able over the longer term.”
train those with poor educational
ment.
In addition, he presented the fol
preparation, its main emphasis in
Handicapping factors differ from
lowing three-point check list:
the future should be ensuring that
installation to installation. Some
On software: Determine infor
students get as much traditional
times—but rarely now—the equip
mation needs by putting together
education as possible. Stephen F.
ment is at fault. In most cases the
your own software tools or build
Keating, president of Honeywell
problem can be laid right on maning more programs into the com
Published by eGrove, 1969
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home
outsof
—the
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but andskeptical
Inc., warned
a Sacramento,
Calif.,
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A Magazine
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6 [1969], No. 1,itsArt.corporate
10
base, as an example of what could
youngsters who just don’t believe
educators group recently.
be done if business groups and
that industry provides an avenue
“It is certain the time is coming
educators worked together.
that will take them where they
when the growing sophistication
Honeywell provides a variety of
want to go.”
industry will limit real opportunity
services from scholarship programs
These young people have much
to those of some educational
to a work-oriented program in a
to offer the economy he said, but
achievement,” he told the Califor
junior high school for those chil
they will deny their talents to busi
nia Educational Data Processing
dren who cannot be reached by
ness unless both businessmen and
Association.
traditional academic methods.
educators “show these young ideal
He called for an alliance of busi
“The goal is to develop within
ists that the personal and social
nessmen and educators to keep
the student a feeling of worth in
goals they want to accomplish can
“drop-outs and cop-outs” in school
himself, the group, and society,”
be reached by applying the muscle
until they complete their educa
Mr. Keating declared.
of
business.
”
tion.
Mr. Keating mentioned his com
For the future, he said, industry
pany’s work with the schools of
is most concerned about the “cop-

SPA Is Changing

Name, Organization

Computerized payroll plans are common.

PACE is the payroll plan from Stat Tab.
It’s expected to be uncommonly better.
It is. Stat Tab offers you PACE, a your company may need to control its
remarkably flexible and comprehen
sive computerized payroll system. Not
only are your weekly paychecks com
puted and printed, but PACE also
takes care of your payroll deductions,
year-to-date status reports and pro
vides such information as: Job Cost
Analysis, Labor Distributions, Union
Dues Reports, 941 Quarterly Reports
and just about
other report that

payroll accounting. And perhaps best
of all, PACE can be tailored to answer
virtually any payroll need you may
have.
With so many computerized payroll
plans available, why does Stat
process over 100,000 paychecks
week? Because when a payroll plan
comes from Stat
works.

STATTAB
DATA SERVICE CENTERS
A Division of Statistical Tabulating Corporation .. .The Answer Company.

STC

National Headquarters: 104 South Michigan Avenue, Chicago, Illinois 60603 • (312) 332-2484
Since 1936. Offices in principal cities coast-to-coast.
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The Systems and Procedures As
sociation (SPA) has voted through
its division directors to adopt a
new constitution and by-laws.
The changes were announced by
SPA International President Allen
M. Motter at SPA headquarters in
Cleveland, Ohio.
Massive changes will be made
SPA’s organizational structure.
Already the division directors have
authorized a change in title from
SPA to “Association for Systems
Management.”
According to Mr. Motter, the
name change was chosen to: (a)
give the broad role of systems its
proper perspective, and (b) em
phasize systems management’s po
sition as a management and execu
tive function.
Other new by-laws will provide
for the establishment of technical
departments and affiliated sections;
increased publications; technical
library facilities; systems training
and educational programs; student
recruitment programs; and a com
plete program of field services.
Four new executive positions
have been established to meet the
demands of the new program: Di
rector of Education, Technical Di
rector, Field Service Director, and
Publications Director.
The exact date the various pro
grams and name change will be
come effective was not announced
immediately.
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For Control of Operations Is Nearing Completion
Installation of the Southern Paci
fic’s new computer system—de
scribed by the railway as the in
dustry’s first complete real time
data processing system—is expected
to be geographically complete by
mid-summer of 1969.
TOPS (for Total Operations
Processing System) is now keeping
track of car movements from Port
land, Oregon, to El Paso. By the
summer of 1969 it will cover the
railroad’s full 14,000-mile system.
The $22-million computer infor
mation network is centered on two
IBM System/360 Model 65 com
puters at SP’s San Francisco head
quarters. Linked to them, mostly
over the railroad’s microwave net
work,
be 450 reporting units at
325 locations throughout the United
States. The communications sys
tem, when completed late this year,
will be the world’s largest indus
trial microwave network, stretching
5,606 miles.
By the time SP’s basic data-

gathering network is complete, the
system will be keeping tabs on all
the railroad’s major operating ele
ments—yards, lines, industry ser
vice areas, and the average of
locomotives and 93,000
freight cars of all ownerships on
line on a given day. In less than
three seconds the computers will
process an inquiry from any of the
450 reporting units and respond
with the latest status report and lo
cation of any car or train on the
railroad.
Refinements in the system, which
has been under development as a
joint SP-IBM project since 1960,
will be made through 1971. Scores
of programs for customer informa
tion, car distribution, operating
performance studies, and account
ing processes will be added. The
complete system is designed to
handle nearly 300 different kinds
of transactions, each of which re
sults in an average of 100 accesses
to and changes in computer files.





The reply to a customer car location inquiry appears almost instantly on one
of the 32 television-like IBM 2260 display units used in the Southern Pacific's
San Francisco office as part of its new TOPS system for operations control.

Published by eGrove, 1969
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Current information is continu
ously entered into the computer on
each major physical element of rail
road operations: each train, yard,
and industry service area and each
locomotive, car, caboose, and train
crew. When a freight car arrives on
SP lines from interchange with a
connecting railroad, details of each
car, including the waybill of the
shipment it carries, are put into
TOPS. When a yard makes up a
train, the entry of a single IBM
card will create a train file from
a schedule stored in the memory
banks.
Reference to a car number is
that is needed from any inquiry
point to get all information on a
shipment. Thus, management will
be able easily to locate a car or
shipment, change their distribution,
and monitor compliance and effi
ciency.

Control Data Attacks

IBM’s Market Power
In Civil Antitrust Suit
IBM, the world’s largest com
puter manufacturer, has been
charged by Control Data Corpora
tion with violation of Section 2
the Sherman Act, which makes it
a crime to “monopolize or attempt
to monopolize” any part of inter
state trade and commerce.
In a civil antitrust suit asking
triple damages, CDC charges that
IBM has abused its market power
by a combination of selling tactics
that has placed competitors at a
sharp disadvantage.
IBM quickly denied the charges,
and a spokesman said that the ac
tion will be “vigorously defended.”
The suit listed 37 charges. Lead
ing the list is CDC’s contention
that IBM sold “paper machines and
phantom computers” in order to
keep potential customers from pur
chasing competing machines.
More specifically, one of the chief
charges in the suit is based upon
the dispute between IBM and Con-
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Services: Aof
Magazine
Systems,
and Controls,
6 [1969],
1, Art. 10 Corporation.
trol Data Management
over the introduction
“2.of Planning,
That there
has been
exces Vol.
phone
andNo.
Telegraph
the latter’s 6600 computer. Control
sive competition which has been
In a statement prepared for the
Data, which specializes in largecontrary to the public interest and
subcommittee hearings John L.
scale machines, had pinned much
Spafford, executive vice president
unfair to Control Data Corpora
of its hopes on the 6600, which
tion.”
of ACB, played down “isolated

complaints” against credit bureaus
later had little market success and
IBM has also been under scrut
but conceded that credit bureaus
forced CDC into a loss. (Before
iny by the Justice Department. In
have a “public service responsi
the 1966 fiscal year the company
1956 the company signed a con
bility” for protection of privacy.
had been the only computer manu
sent decree with the department
Guidelines for the protection of
facturer other than IBM showing
whereby it separated its service
consumers who are the subject of
a profit.) After the announcement
bureau operation from the com
credit reports were developed last
of the 6600, IBM announced that
pany by creating an independent
year by an ACB committee of six
it planned to bring out its own
subsidiary, the Service Bureau Cor
teen representatives of major trade
large-scale machine. This computer,
poration.
associations whose members grant
a model in the System/360 family,
In early 1968, the Justice De
consumer credit. These guidelines,
actually appeared at a much later
partment said it was looking into
now “in the final stage of consider
date than promised in the orig
IBM’s activities, particularly in the
ation” by the association, will be
inal announcement, Control Data
field of time sharing. (CDC also
recommended
to member credit
charges, and IBM stopped produc
accuses IBM of monopoly by enter
bureaus
as
operating
procedures.
ing the model after turning out
ing into the time-sharing business.)
The
guidelines
tentatively
ap
only a limited number.
Last year IBM transferred that
proved
by
the
ACB
board
may
be
IBM contends that CDC’s com
activity to the Service Bureau Cor
summarized
as
follows:
plaints appear to “make two mu
poration.
1.
consumer should have an
tually inconsistent, and equally
IBM also announced in Decem
opportunity
to correct any errors
baseless, assertations:
ber that it was going to make some
in
his
credit
record.
“1. That the data processing in
basic—but undisclosed—changes in
2.
Only
“
limited
information”
dustry is not competitive.
its pricing practices.
should be provided to non-creditgranting government agencies.
3. Subscribers to credit bureaus
should
be given credit information
Credit Bureaus, Criticized at Senate Hearings,
“only for bona fide business trans
Offer Voluntary Guidelines to Guard Privacy
actions.”
4. If credit bureaus record suits,
Consumer credit reporting prac
at the hearings, the financial his
arrests, or indictments, they should
tices of the nation’s credit bureaus
tory of every American family will
“systematically record” the disposi
came under heavy attack at mid
be stored in computer memory
tion or adjudication of such actions.
December hearings conducted by
banks. Time sharing systems and
5. Each kind of information
the Senate Judiciary Committee’s
high-speed data transmission equip
that a credit bureau places in its
subcommittee on antitrust and mo
ment will make this information
file should be assigned a definite
nopoly.
available almost instantaneously to
file-life—in most cases, seven years.
Witnesses testified that inac
credit granters in any part of the
Records of bankruptcies should be
curate or incomplete data in credit
country.
deleted fourteen years after date
bureau files had hounded them for
Credit Data is providing such
of discharge.
years, preventing them from get
service to banks, merchants, and
Credit bureaus, Mr. Spafford
ting credit and sometimes even
others who grant credit on the
predicted, will “understand the
jobs. In some cases their credit
West Coast (M/S November-De
guidelines are necessary. We would
records were marred by law suits
cember ’67, p. 11) and in the North
rather police our own people and
they later won. (Credit bureaus
east (M/S September-October ’66,
avoid legislation.”
often fail to check up on the dis
p. 9) and is expanding the geo
ACB’s guidelines, however, may
position of legal actions they re
graphical scope of its operations.
have
come too late to forestall
port.) In other cases simple errors
The Associated Credit Bureaus of
regulation.
Senator William Prox
were never corrected.
America, Inc., an association of
mire
(D.,
Wis.)
told the subcom
The problem of responsibility in
2,100 local credit bureaus through
mittee
he
intends
to introduce leg
credit reporting will be com
out the country, has developed a
islation when Congress reconvenes
pounded, other witnesses agreed,
computerized credit reporting sys
to protect consumers against “ar
as computerization spreads in the
tem (M/S July-August ’68, p. 8)
bitrary or erroneous credit ratings
credit industry. Within the next
which will be offered to its mem
and the unwarranted publication
ten years, Dr. Henry C. Jordan of
ber bureaus through the data cen
of credit information.”
Credit Data Corporation forecast
ters operated by International Tele
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
January-February, 1969

15

18

: Management Services, Vol. 6, No. 1, January-February 1969 [whole issue]

Advertising contributed for the public good.

Published by eGrove, 1969
16

19
Management Services

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 1, Art. 10

Cost control methods applied to raw materials and
direct labor can only work well if the men on the
line, the supervisors, are aware of costs and the rela
tive efficiency of their operations. Here the five main
points of good cost control are given —

A COMMON-SENSE APPROACH
TO COST CONTROL
by Thomas S. Dudick
Ernst & Ernst

professor of management with
ing system
that opportunities for
some experience as a con
additional cost saving will be
sultant once said that he had neverbrought quickly to the attention of
so
encountered
a situation in which
supervisors as well
top manage
someone with a fresh point of view
ment and
that appropriate in
and common sense couldn’t suggest
formation will be provided to each
one or more ways of reducing cost.
group.
However, the job can be done
much better by a systematic ap
Cost-saving openings
proach, so organized as to make
The purpose of this article is to
sure that none of the applicable
outline
cost-saving opportunities in
cost reduction techniques is over
three
major
areas. The context is
looked.
further objective should
that of a management services en
be to refine the company’s report
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
January-February, 1969



A

gagement, but the approach should
be equally applicable to a special
study by internal auditors. None
of the points made in this article
will be new to experienced ac
countants, but they represent a
kind of organized common sense
that is all too often missing in
business practice.

Basic steps
There are three basic ways to
improve return on investment. To
17

20

: Management Services, Vol. 6, No. 1, January-February 1969 [whole
issue] of housekeeping and
methods
illustrate what they are, let’s start
do one or more of the following:
auditing. Proper housekeeping as
with a typical income statement
1. Reduce the amount of invest
sures that an item can be found
prepared for top management:
ment, thereby increasing the per
when needed. Proper auditing as
centage of return.
sures the accuracy of records. (A
$25,000,000 100%
Sales
2. Increase sales volume and
case in point: One company’s
Less Cost of
profit contribution without increas
division, which transferred its test
17,500,000
70
Sales
ing the investment.
equipment to another division, did
3. Increase profits by reducing
7,500,000
30
Gross Profit
not learn until after an audit six
costs.
Selling and
months
later that $40,000 in elec
Let
’
s
consider
each
of
those
three
Administrative
tronic
tubes
for this equipment
courses.
12
Expense
5,500,000
was still being carried in
own
2,000,000
8%
Pre-tax Profit
stock. Meanwhile, the other divi
Reducing the investment
4%
After-tax Profit 1,000,000
sion had purchased an equivalent
new stock of such tubes.)
Inventory usually makes up a
3. Standardize insofar as pos
The statement shows that the
large share of the assets. In our
sible
the component elements
company made an after-tax profit
example, it comes to $10,000,000.
product
lines so that the number
of 4 per cent on sales—a good re
This inventory has an annual turn
of different items in the inventory
turn in some industries, a poor one
over rate of 1.75 (determined by
can be reduced.
in others. What the statement does
dividing the cost of sales by in
4. Shorten the manufacturing
not show is the return on the
ventory—$17,500,000 by $10,000,cycle, for example, by improved
money invested in the company.
000). If the rate of turnover could
production techniques, so as to
Suppose, for example, that the
be increased to, say, 3.5, the invest
speed the turnover of inventory
company has assets—that is, a cur
ment in inventory could drop to
material. Schedule the delivery
rent investment — of $20,000,000
$5,000,000. This would mean a total
major items needed for production
divided equally between inventory
assets figure of $15,000,000 instead
to as near as possible to the time
and fixed assets (plant, machinery,
of $20,000,000. Thus, all other
when they are actually needed.
and the like). The company’s after
things being equal, the return on
While certain steps can be taken
tax profit would represent a return
investment would increase to al
to reduce inventory, little can be
of 5 per cent on assets. That’s ob
most 7 per cent from the present
done about reducing assets of a
viously not enough; money would
5 per cent.
fixed nature—those represented by
earn interest of that amount in a
But how can the inventory be
capital investment in land, build
savings bank. Assuming the com
reduced? Here are some ways:
ings,
and manufacturing equip
pany doesn’t have unusual growth
1. Establish good inventory rec
ment.
(Of course, excess capacity
possibilities, who would want
ords so that the amounts of each
in
fixed
assets can be sold either
risk loss by investing in it when he
item in stock can be readily ascer
outright
or through a lease-back
could do as well or better by put
tained. Effective inventory records
arrangement,
but that does not
ting his money in a bank?
require development of a good
concern
us
here.
) In discussing the
What, then, can be done to in
classification and coding system
next
step
for
improving
the com
crease this unsatisfactory rate
avoid duplications.
pany’s position, let’s assume that
2. Establish and maintain good
return on assets? The company can
fixed assets remain fixed and that
other elements in the total assets
figure of $20,000,000 remain un
changed.
Increasing sales volume

Consider the following table:

Poor plant housekeeping can
tions where one division buys
equipment only to find that it
machinery idle in an adjacent
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lead to situa
expensive
has duplicated
company unit.

Sales
Profit (4%)
Investment
ROI

A
B
(in millions of dollars)
$25
$40
1
1.6
20
20
5%
8%

Column A gives the same figures
we used at the outset of this ar
ticle. Column B shows how the
21
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percentage return on investment
would increase if the sales rose
$40,000,000 from $25,000,000.
The company’s marketing depart
ment bears responsibility for in
creasing the sales. Nevertheless,
it’s up to the first-line supervisor
promote the manufacturing effi
ciency that makes added sales pos
sible. To do this he would:
1. Minimize downtime of equip
ment by a good program of pre
ventive maintenance.
2. Set methods for careful firstpiece checks so as to make sure
that equipment is not running bad
Good housekeeping also dictates that tools or parts
production.
can be readily found and will be in good condition.
3. Group and schedule those
machines being operated by a sin
gle workman so that the workman
chines and assuring that they oper
television sets. Here the material
can conveniently handle them all.
ate at optimum levels, this com
figure is high because many com
4. Schedule material flow be
pany
can maximize its efficiency
ponents
the
product
are
pur

tween departments in such a way
chased and then merely assembled.
and profits.
as
eliminate the downtime that
A cost breakdown like that in
Obviously, this company should
results when one department must
the
table tells the busy supervisor
give primary attention to material
wait for a part from the depart
where
he should start his economy
in an effort to cut costs. Yet, it’s not
ment preceding it in the production
efforts. If he starts with a major
unusual to find such companies de
cycle.
element of cost, rather than ran
voting much more attention to
5. Provide adequate storage
domly, his chances of realizing
monitoring direct labor, even
space so that tools not in use can
substantial savings will be greater.
though this element represents less
be readily found when needed.
Let’s review the three elements
than 10 per cent of the value of
Tools being returned to stock
of cost—material, direct labor, and
the material in the product.
should be in good repair to enable
overhead—in more detail, with an
A company like RT shows a more
them to be used promptly when
eye to enhancing profits.
even distribution of cost elements.
needed.
But the direct labor figure here
runs far higher than for the other
Material
two companies in the table. This
Reducing costs
Material is probably the most
suggests that RT might realize sav
Usually the largest expense on
difficult cost element to account
ings not only by efficiency controls
an income statement is cost
for. Many companies do not really
but also by mechanizing to reduce
sales. It is composed of three ele
know how much material they
labor cost.
ments: material, direct labor, and
have used until they take a physi
Company Y illustrates a highly
overhead cost of the product.
cal inventory, which is expensive
mechanized operation. By monitor
These three elements vary in
and
time-consuming. Because of
ing the productivity of the matheir proportions from company to
the expense, most companies take
company, depending on the nature
inventories only periodically and
THOMAS S. DUDICK is
of the product and the processes
thus reckon financial results for
a manager
the man
used for its manufacture. Typical
agement services divi
only a period.
sion of Ernst & Ernst,
differences are highlighted by the
Yet, despite the problems in ac
New York. He had pre
following table:
counting for material use, the case
viously been with
vania Electric Products,
for control is by no means hope
T
RT
Y
where he installed flex
less. A small number of items
ible budgeting systems,
28%
59%
usually makes up the bulk of the
Material
80%
and has held posts with
the Allen B. DuMont Laboratories as budget
27
5
cost. Thus, if a company is selec
6
Direct Labor
director and with the Raytheon Company as
tive in taking inventories, it can
45
36
Overhead
14
cost consultant. Mr. Dudick has been a guest
do so more often—say, weekly—
lecturer
at
The
Harvard
Business
School,
1
00
%
Total Cost 100%
100%
Loyola College, and Boston University and is
and thereby achieve a good meas
the author of Cost Controls for Industry. Mr.
ure of control, as demonstrated in
Column T gives the breakdown
Dudick's articles have appeared in a num
for
a
manufacturer
of
radio
and
the case of Part No. 98986:
ber of professional publications.
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On factory floor
8,820
greater degree of action is required.
proach to calculating this rating:
New issues from stock 69,000
Let’s look at another table, this
one a report on a highly automated
Operator
#809
Returns
(11,000)
Actually used
66,820
Quantity of units
operation like plastics molding.
produced
44
Should have used
24,066
Here we shall consider the running
Standard hours/
% Efficiency
36%
hours of the machine and the
per unit
.1053
pounds of material (in this ex
ample, powder) that were con
Standard hours al
The table shows that 8,820 units
were on the factory floor at the
sumed.
lowed (44 units)
4.63
end of the previous week. For the
Actual hours spent
Machine hours
7,343
in production
5.85
current week’s production, 69,000
Good units pro
units were newly issued from
% Efficiency
79%
duced
13,705,000
stock. Of this number, 11,000 were
Production should
returned to stock because they
Such information enables the
have
been
14,761,094
first-line
supervisor to evaluate the
were defective, not having been
performance of his operators and
fabricated properly by another de
% Efficiency
93%
Powder actually used 221,690
to see where efficiency should be
partment. If we assume that at the
Should have used
203,891
improved.
end of the week’s production no
If a company has highly auto
units were left on the factory floor,
% Efficiency
92%
mated equipment, so that direct
then 66,820 units were used. If we
labor employees perform more as
In most companies, some varia
further assume that finished pro
duction for that week indicated that
tion of either this report or the one
machine attendants than as ma
chine operators, direct labor costs
only 24,066 units should have been
for Part 98986 can be used as sig
should be expressed as so much
used, then the material efficiency
nals to control costs of material. In
per machine hour. Then, dividing
general, the larger the share of the
for the item was 36 per cent.
the number of goods produced
This low efficiency is due mainly
overall costs that is borne by
during any period by the allowed
material the more sophisticated
to poor fabrication of Part No.
machine hours will give insights
98986 by another department, a de
should be the methods for con
trolling it.
into the direct labor cost and the
ficiency that meant excessive use
percentage of efficiency.
not only of parts but
of labor.
Thus far we have dealt with two
Evidently the plant was meeting a
Direct labor
elements of manufacturing costs,
rush order that had to be satisfied
As automation increases under
material and direct labor. These
and was too pressed for time
can be defined with relative ease.
the competitive conditions of mod
rework the defective parts to the
ern industry, the element of direct
The bill of materials, for ex
standard they should have met in
labor becomes smaller in relation
ample, spells out how much of
the first place.
each type of material is required
to material and overhead. You
From such a table as we have
to make a finished product. More
often find direct labor to be less
given for Part 98986, the first-line
over, many companies purchase
than 10 per cent of manufactur
supervisor has a control report that
competitive brands so as to deter
ing
Still, for many companies,
spots trouble areas. Whether he is
mine, by rigorous analysis of them,
direct labor represents a major
plagued by defective parts, poor
the state of competitive costs.
cost factor, whose efficiency should
workmanship of his own employ
Direct labor costs can be fairly
be carefully rated. The following
ees, or some other factor, he can
well determined after time studies
table illustrates a conventional ap
tell from such reports where a
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Component elements of product lines should be standardized as far as
possible so the number of different items in inventory can be reduced.
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have established “standards” and
“allowances” for the labor used to
actually fabricate or assemble com
ponents of the product.
Now let’s consider the third ele
ment in manufacturing cost.
Overhead

Overhead is usually that element
of the manufacturing cost that can
not be directly identified by analyz
ing individual products. It consists
of such factors as the following:

Indirect Labor Costs
Manufacturing superintendent
Foremen
Clerks
Material handlers
Maintenance men
Payroll-related Expenses
Social Security
Unemployment insurance
Hospitalization
Indirect Material
Machine repair parts
Chemicals
Small tools
Purchased Services
Utilities
Dues and subscriptions
Guard services
Fixed Charges
Depreciation
Real estate taxes
Fire insurance

Machines operated by a single workman should be
grouped so he can conveniently handle them all.

shipping supplies, we would first
consider their usage over a given
period of time, adjusting the figure
to eliminate any unusual, non
representative elements. Then this
figure would be converted to a fac
tor of so much per machine hour
or so much per labor hour. This
would give us a yardstick for mon
itoring one aspect of overhead.
An example of more or less fixed
costs is depreciation or real estate
taxes. These remain fairly constant,
regardless of the volume of pro
duction activity. They would gen
erally be expressed as so much per
month and assigned accordingly to
the manufacturing cost.
In some instances, an overhead
cost is neither wholly variable nor
wholly fixed, but rather a mixture
of the two. Indirect labor often
comes under this category. The
problem in such cases is how to
segregate the variable from the
fixed.
To illustrate, let’s use this ex
ample of one company’s material
control department. Its makeup is
as follows:

We have listed only a few items
as examples; in most companies
the list would be much larger. In
any event, the question
With
so many different items to consider,
how can we monitor overhead
costs?
At the outset, we may lay down
two guidelines:
1. Certain costs vary with the
level of production activity as this
is measured by such indicators as
direct labor hours, machine hours,
and the like.
2. Certain other costs remain
more or less fixed within a normal
range of production activity.
Supervisor
An example of variable costs is
Secretary
shipping supplies. These usually
Stock handlers
are used up in direct proportion to
Schedulers
the use of production equipment.
Total
To assign an allowance figure for
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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1
1
8
5
15

Payroll per month

$8,000

Activity level per
month
300,000
(direct labor hours)

Suppose we want to know what
the allowable payroll cost should
be for an activity level of 275,000
direct labor hours, or 325,000. Once
we identify the variable cost por
tions in this department, we can
adjust these to the appropriate
level and add the fixed costs so as

A high incidence of defective
parts drives up cost of labor
as well as of raw materials.
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Stock handlers represent the distinction between fixed and variable costs;
company will always need worker at receiving dock, in stockroom, and to
move material about plant floor. These are fixed costs; others are variable.

to arrive at a total allowable cost.
We can assume that the super
visor represents a fixed cost, since
it would remain regardless of fluc
tuations in production volume. The
same is true of the secretary.
Fixed and variable costs

As for the stock handlers, we
must first know the nature of their
jobs. One stock handler is stationed
full time at the receiving dock,
where he receives the material, con
firms the quantities, and records
the receipt. A second stock handler
is permanently assigned to a con
trolled stockroom where he dis
penses supplies, tools, and the like.
A third stock handler is responsible
for the movement of semi-proc
essed material from one factory
work area to another. Because the
jobs performed by all three are re
quired regardless of fluctuations in
production, they represent fixed
.

as
as We may consider the remaining

five stock handlers
variable costs
because their work fluctuates with
the volume of material to be
moved, and this in turn is governed
by the level of production activity.
Shifting between groups

When evaluating the schedulers,
we find that three of them are each
assigned full time to a product-line
group. The remaining two assist
when there is an overload in any
of the groups. Thus, three may be
considered as fixed costs and two
variable.
The breakdown for the depart
Published by eGrove, 1969
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ment may be calculated as follows:
Total Fixed Variable

Superin
tendent
Secretary
Stock
handlers
Schedulers
Total

Payroll

1
1

1
1

8
5
15

3
2
7

5
3
8

$8,000

$5,000

$3,000

We see that the variable costs
are $3,000 for an activity level of
300,000 direct labor hours, or $.01
per direct labor hour. Therefore, at
the 275,000-direct-labor-hour level,
the variable cost allowance would
be $2,750; at the 325,000 level, it
would be $3,250. The fixed cost al
lowance would remain at $5,000.
The payroll allowance for the
different activity levels is sum
marized below:
Activity
Level
(Direct
Labor
Hours)

Total
Payroll

300,000

$8,000

$5,000

$3,000

275,000

7,750

5,000

2,750

325,000

8,250

5,000

3,250



Fixed Variable

Techniques like those that have
been described help to determine
overhead allowances and thus to
control costs. But it must be borne
in mind that fluctuations in produc
tion activity cannot always be
matched by changes in variable
costs. That’s because a temporary
reduction in volume may not justify
laying off personnel who may have

to be rehired a month or two later.
Meanwhile, the excess cost of re
taining such personnel can be
equated with the cost of building
extra inventory during the low
periods of production.
Conclusion

The mere existence of a good ac
counting system does not guaran
tee that executives and supervisors
will have the control information
they need.
In most companies, the primary
purpose of the accounting system
is to present summary data to the
owners or stockholders. Moreover,
the form in which these data are
gathered and presented does not
readily lend itself to use by man
agers and supervisors, nor does it
come with the frequency that their
needs require.
It is necessary, therefore, to de
velop subsidiary reporting pro
cedures to assist lower-level man
agers and particularly supervisors.
This procedure should aim at pro
viding information that is timely
and that concentrates on a few
major items, not attempting to
cover a broad spectrum.
In general, good cost control re
quirements can be summarized in
five points:
1. Report significant data.
2. Include in those data only
those items that the manager
or supervisor can control.
3. Compare the actual costs with
the attainable standards.
4. Be alert to developments in
trends.
5. Keep the reports simple.
25
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Work measurement with the eventual setting of time
standards is not
although its use in office areas
is still relatively novel. For this reason, this thorough
review of the whole area is presented —

WORK MEASUREMENT: A VALUABLE
TOOL FOR MANAGEMENT
by Frank M. Rachel and Donald L. Caruth
North Texas State University

75 years ago, Fred
day’s work determined, the meth
erick W. Taylor observed
ods of doing the job, the equip
widespread conflict between manment and materials used, and even

agement and workers. He reached
the qualifications sought in men
the conclusion that much of this
for doing particular work had to
conflict could be resolved if man
be standardized and brought under
agement could only determine
control.
what is “a fair day’s work” and
With the benefit of hindsight,
then provide a “fair day’s pay” in
and in the light of technological
return. Taylor’s interest in this idea
and social changes since Taylor’s
of a “fair day’s pay for a fair day’s
pioneering efforts, scholars of to
work” led him into pioneering
day can find some limitations in
work in the time study field. He
the “fair day’s pay for a fair day’s
quickly learned that, before time
work” concept as a solution to
standards could be set and a fair
many management problems. But
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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M

the value to management of know
ing how long a work assignment
should take is probably even
greater now than in Taylor’s day.
In particular, this is true for the
office, where the number of work
ers is rapidly increasing and costs
soaring.

Uses of work measurement
Work measurement provides in
formation that management can
use in planning, organizing, con
trolling, and measuring. Essenti23
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ally, work measurement, through
that five clerks are needed at the
the establishment of time stand
present level of operation. Future
ards, provides a sort of standing
manpower needs can be deter
plan
to how long any given
mined in the same way by apply
work, or phase of work, should
ing the time standard to forecasted
take. Thus, work measurement can
volume. Thus, if next year’s antici
serve a number of specific plan
pated daily volume is 800 invoices
ning needs of management. At the
a day, then an additional five
same time, work measurement pro
clerks will be needed. Similarly,
vides the basis for assessing results
the need for reductions in staff can
actually achieved, taking corrective
be determined by the application
action, bringing work activities un
of time standards to work volumes.
der control, and organizing work
In addition, time standards can be
so that the most efficient and effec
used to justify overtime requests or
tive combination of men, machines,
the use of temporary employees to
and materials is achieved.
cope with seasonal increases in
workloads or problems caused by
employee illness or vacation.
Specific purposes
To Schedule and Distribute
More specifically, work measure
Workloads—Time standards provide
ment can be used in office and ad
the basis for scheduling workloads.
Work measurement can be
ministrative situations for the fol
By knowing precisely how much
lowing purposes:
time is required to perform various
used in office and
To Determine Manpower Re
jobs, a supervisor can more effec
quirements — Time standards pro
tively determine in advance the
administrative situations
vide the basis for determining how
sequence in which priority tasks
for the following purposes:
many people are required to staff
must be accomplished in order to
a particular function. If, for exam
meet certain deadlines. The super
To determine manpower
ple, the standard for processing in
visor can then allocate a sufficient
voices
is
80
per
day
per
employee
number
of people to the perform
requirements.
and a billing department, using a
ance of these high-priority tasks.
To schedule and distribute
cycle billing approach to level
Knowing in advance how long it
work, processes an average of 400
will take to process various items
workloads.
invoices a day, then it is apparent
makes it easier to anticipate and
plan for fluctuations in volume,
To compare performance.
such as peak loads. Work measure
To determine costs.
ment can also be used as a means
FRANK M. RACHEL, D.B.A.
of distributing workload more
is professor of business
To pay incentive wages.
evenly among the employees of a
administration at North
Texas State University
particular work center or among
in Denton. He is co
different work centers. In the ab
author of a 1964 book
sence of time standards, any work
called Office and Ad
ministrative Management
center is likely to have some em
and a forthcoming book
ployees
who are overworked while
entitled
Compensation
at the same time there are other
Theory and Practice. Dr. Rachel is a gradu
ate of Oklahoma State University and re
employees with less than a full
ceived his doctorate from the University of
workload. Work measurement pro
Illinois. He is a member of the Industrial
vides the basis for correcting such
Research Association. DONALD L.
CARUTH is a candidate
inequities. By the same token, un
for a Ph.D. degree at
even workload distributions among
North Texas State Uni
work centers can be corrected once
versity. He has had ex
perience
cost analysis
time standards for performing the
and work measurement
work have been established.
at Texas Instruments,
To Compare Performance — One
Inc.; The First National
Bank, Dallas; the United
of the basic performance indica
States Air Force; and the
tors established by work measure
Republic National Bank, Dallas. Mr. Caruth

s contributed articles to business publica
ment is the utilization index. This
tions and made numerous speeches on work
index is determined by dividing
measurement and the improvement of work
the number of standard hours
methods.
Published by eGrove, 1969
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Delay in applying work measurement had often been blamed on the
“special” characteristics of office work

distinguish it from factory work

(number of units produced times
each of the departments, a total
the time standard) produced in a
cost of performing this entire func
work center by the number of ac
tion can be determined. The con
tual hours expended. Thus, if a
version of time standards into cost
work center produced, in a given
standards makes it possible to do
month, 1,936 standard hours while
a more effective job of quoting
expending 1,760 actual hours, its
prices and bids, budgeting, com
utilization index would be 110 per
paring alternative methods for get
cent. This figure would indicate
ting a job done, and determining
that this work center is working
funds to be needed.
efficiently and producing its work
To Pay Incentive Wages—Time
in less than the standard time. By
standards provide the basis for
comparing the utilization indices
paying employees for the number
of different work centers, manage
of units produced. The type of in
ment can determine which centers
centive plan used may vary from a
are operating efficiently and utiliz
straight piece rate whereby each
ing their personnel and which are
employee is paid a given amount
not. Those work centers that con
of money for each item produced
sistently fall below 100 per cent
to some type of bonus plan where
can be examined more closely for
by earnings are expressed in terms
any trouble spots that may exist.
of time saved. Regardless of the
Because work performance can be
specific plan used, the idea is the
equated to a percentage figure,
same: The employee or the work
work measurement makes it possi
group earns in proportion to pro
ble for management to compare
ductivity. Where effectively used,
the performance of heterogenous
incentive wages can reward extra
work centers.
effort, increase production, aid in
To Determine Costs — Time
assigning merit ratings, and allow
standards provide the basis for
each employee to evaluate his own
determining the costs of various
progress.
work units. Once a time standard
has been determined for an opera
Office work characteristics
tion such as invoice processing, the
application of accounting data
Slowness in utilizing work meas
makes it possible to develop a cost
urement as a tool of administrative
for processing invoices. The deter
management has often been attrib
mination of unit costs also makes
uted to the special characteristics
it possible to determine the cost of
of office work that differentiate it
performing an entire function even
from factory work, where work
though parts of the function are
measurement has been used exten
performed by several departments
sively for years. The special char
in the organization. For example,
acteristics of office work are these:
in a commercial bank one of the
• More mental work is usually
major functions performed is the
required, which makes tasks diffi
handling of checks written by the
cult to measure.
bank’s depositors. Many depart
• There is greater variability of
ments, such as tellers, collections,
work from case to case, with more
installment loans, proof, transit,
variable factors to contend with.
• There are numerous small lowbookkeeping, and files, may handle
volume, low-frequency tasks not
these checks. By combining the
thought to justify standards.
costs of handling these checks in
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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• Work flow is irregular in much
office work.
• It is difficult to obtain accu
rate counts of items processed; fre
quently there is a lack of a con
crete product.
• It is difficult to apply a level
ing factor, essential to some tech
niques of work measurement, to
work where there is little or no
physical effort.
Analysis of these characteristics
suggests that while the difficulties
of measuring and standardizing
office work are real, they are fre
quently exaggerated or are of such
a nature that they can be over
come without undue difficulty.
There is a certain amount of truly
creative work for which time re
quirements may be unpredictable.
There is other work into which
judgment enters to such an extent
that it is difficult to establish stand
ard times for cases or transactions,
yet usable standards can be set by
study over a long enough period to
take in normal variations. There
are unquestionably some tasks that
are too inconsequential in time and
cost to justify much effort toward
measurement. And certainly there
are tasks where it is difficult to
count production. But despite such
considerations, it seems probable
that more than 75 per cent of all
office work is subject to measure
ment and standardization and that
such efforts would yield good re
turns.
In the past, management saw
little prospect of significant return
from office work standardization
and measurement. Production and

This article is based
material to be
used in forthcoming revision of Office
and Administrative Management, C. L.
Littlefield and Frank M. Rachel, Pren
tice-Hall,
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Just as important as the definition of the task to be measured . . .

other primary operative work was
more inviting. Today, with clerical
workers and costs burgeoning,
management interest in office work
measurement is mounting rapidly.

Mechanization and computeriza
tion, which require standardized
formats and procedures in order to
take advantage of the speed of the
equipment, have emphasized the
need for standardizing all of the
office activities of a
If a com
puter is costing $100 an hour
whether in use or not, there is an
obvious incentive to keep it in op
eration. This means a tightening of
input data schedules. It means
that, to a considerable extent, many
of today’s office activities are ma
chine-paced. Thus, there is an in
creasing need for development of
time standards as a means of
scheduling clerical activities in or
der to take full advantage of high
speed equipment.

Approaches to measuring work
Certain preliminary steps are of
prime importance: (1) improve
ment and standardization of work
methods, (2) determination of
tasks to be measured and establish
ment of a unit of measurement,
and (3) establishment of proce
dures for reporting production
counts and other data.
The improvement and standardi
zation of work methods should pre
cede the setting of a time standard.
Such action assures that the tasks
to be measured are being per
formed in the most efficient way
possible. Additionally, it means
that all employees performing the
same task are performing it in the
same manner. If all possible im
provements are made before work
measurement begins, the time stan
dards established should be valid
for a much longer period of time be
cause methods changes are, assum
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ing good system work, less likely.
The determination and classifi
cation of the tasks to be measured
also constitute an important pre
liminary step. In order to measure
a task accurately, care must be
taken to include within the task
all the elements or parts to be
measured. This means that begin
ning and ending points for each
job must be identified and defined.
For some types of work measure
ment studies, this means that a de
tailed description of each task must
be drawn up before measurement
begins. Normally, these task de
scriptions are approved by the
work center supervisor before the
study begins.
Just as important
the defini
tion of the task to be measured is
the determination of the unit of
measurement. If the task to be
measured is the preparation of a
report, what best reflects the effort
required to produce this report?
Care must be taken to determine
what will best reflect effort expen
diture because in office activities
the obvious unit of measurement is
not always the best unit of meas
urement. On the other hand, on
many occasions counts cannot be
obtained on such things as line en
tries because excessive time or cost
is required to obtain such data. In
these cases, resort must be had to
the next best unit of measurement.
In any event, the unit of measure
ment must be carefully selected
and defined before time standards
are established.
A final preliminary step is to es
tablish a means whereby the nec
essary production counts, actual
hours worked, and other data are
collected and reported. Generally,
the work center supervisor is as
signed the responsibility for accu
rately reporting this information on
a continuing basis.
Basic approaches to setting time

standards include (1) stop watch
time study, (2) predetermined ele
mental time standards, (3) work
sampling, and (4) time logs. Some
times a fifth approach, subjective
standards (which includes best
judgment, historical experience,
and observation of one “good op
erator”), is also listed. But it is
doubtful that results of this ap
proach should be called standards
because they are merely estimates
based upon supervisory observation
or past performance. It is easy to
be misled concerning the produc
tivity of individuals when judging
by appearances; work variations
may show up only over a period of
time.

Stop watch time study
Stop watch time study, although
widely used for establishing stand
ards for factory tasks, has not en
joyed extensive usage
a tech
nique for setting work standards
for many types of office tasks.
The type of stop watch used is
normally one of the decimal-min
ute variety. Time is registered on
two dials. The larger outer dial is
divided into one hundred units,
each representing .01 minutes. The
smaller inner dial registers time in
terms of a minute. The capacity of
the inner dial is usually thirty
minutes.
The first step in making a stop
watch time study is to break the
job down into its basic elements.
Care must be taken to classify ele
ments so that each has an obvious
beginning and ending point. It is
generally conceded that, in terms
of time, elements should range be
tween .05 and .50 minutes. An ele
ment much shorter than .05 min
utes would be difficult to observe
and record. An element over .50
minutes might well include several
steps that should be separated for
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. . . is the determination of the unit of measurement to be used

purposes of analysis. However,
whether an element is .50 or 2 min
utes is probably not critical. The
as
critical point is the consistency
with which the element is classi
fied and recorded.

Basic approach

shown in Figure 1. This will often
be a sufficient number, but it is
necessary to include enough cycles
to indicate a cluster of element
times, with most being nearly
equal. Where great precision in
standards is required, the precise
number of observations needed for
each element can be derived
through mathematical formulas.

The time study data sheet in
Figure 1 on page 28 indicates the
basic approach. In this illustration
‘Selecting’ an average
an order-processing operation is
broken down into four principal
To arrive at a standard, a se
elements: editing customer orders
lected average is computed by
for conformance to company pol
throwing out any times that are
icy and price; pulling the custo
extreme or greatly separated from
mer’s card from the file; posting the
what seems to be the cluster, then
order; and checking for accuracy.
averaging the rest. In the illustra
The stop watch is started at the be
tion, note that times obtained for
ginning of the first element and
the editing element of the sixth
allowed to run continuously, with
cycle and the checking element of
a reading made at the end of each
the ninth cycle were excluded, on
element and recorded under the
the premise that something of an
“R” column. The watch continues
unusual nature happened in each
to run as the operator goes through
instance that could throw the aver
successive cycles of the four ele
age off too greatly if these elements
ments, each cycle being the proc
were included. An interruption oc
essing of a different customer or
curred in the editing step of the
der. At the end of the study the
fifth cycle; as indicated, the time
observer computes the differences
involved was omitted.
between cumulative times in the
Adjustment of the selected aver
“R” column to arrive at individual
age times was then made in the
element times, which he enters in
form of a rating factor of 1.10
the “T” column.
(which simply means that the typ
variation to this approach is
ical worker can be expected to re
the “snap-back” method, in which
quire 10 per cent more time for the
the observer, instead of allowing
operation than this one did). This
the watch to run continuously
adjustment gave a base time for
throughout the entire study, re
the operation of 1.110.
further
turns the watch to zero at the end
adjustment was then made in the
of each element. Under this meth
form of a fatigue and delay allow
od the observer reads the time at
ance of 12 per cent. The purpose
the end of each element, snaps the
of this allowance is to build into
watch back to zero, and records
the operation a factor to cover un
the elemental time in the “T” col
avoidable delays and operator rest
periods. The base time (1.110)
umn. The advantage of this meth
plus the fatigue and delay allow
od is the elimination of computa
tion time. However, greater
ance (.133) established a standard
of 1.243 minutes for performing
and concentration are required on
the order-processing operation.
the part of the observer.
Ten cycles of the operation are
While stop watch time study is
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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regarded by many persons
the
most scientific approach to the set
ting of time standards, there is also
widespread agreement that it is the
weakest from a psychological
standpoint. Insecurity, defensive
ness, fear of personal criticism, and
many other forms of hostility are
common results of stop watch tim
ing; employees may try to “out
guess” the analyst and pace them
selves at rates that they can live
with comfortably in the future; the
analyst, in turn, must try to make
adjustments and allowances—and
the whole process may require a
tremendous amount of subjectivity
in judgment, more than is suitable
to a “scientific” approach. This is
not to suggest that stop watch time
study is not a valid and useful
technique for establishing office
time standards; it is merely to em
phasize the need for well trained
analysts, policies that protect work
er interests, and painstaking efforts
to communicate the objectives of
and the necessity for the program.

Predetermined time standards
Predetermined elemental time
standards have been developed for
a wide variety of basic body mo
tions common to many tasks. Cri
ticism of the subjectivity and in
consistency of time study and other
forms of work measurement was
the motivating force behind devel
opment of predetermined time
standards. A number of such time
systems have been in use for years.
Among the best known are WorkFactor, Methods-Time Measure
ment (MTM), Basic Motion Time
study (BMT), and Dimensional
Motion Times (DMT).
All of these systems have two
beliefs in common: (1) that all
work consists of certain basic ele
mental motions and (2) that
through scientific analysis times

30
27

: Management Services, Vol. 6, No. 1, January-February 1969 [whole issue]
FIGURE I

TIME STUDY DATA SHEET
Operator’s
Name ________ Barbara Miller

Order Processing

Operation

Date of Study

J. T. Powell

Observer

Element

2

1

T

R

T

R

T

Edit
Order

00
33 33 31 38 29

Full
Customer
Card

20 53 19 57 21

Post
Order

25 78 26 83 25

Check
for
Accuracy

29 107 30

TOTAL

4

3

R

5

T

R

T

Cycle
6
R T
R

7
T

9

8
T

R

95 29

97

R

T

10

R

T

R

11-15

Selected
Base
Average Rating Time

A 449

84

0.301

1.10

0.331

18 69 19 503 16 615 20 715 22 819 19 914 18 1002

0.182

1.10

0.200

43

42 31

88 23 92 24

32 320 29

BASE

29

99 32

27 22

37 24

39

56 26

63 29

68 27

95 30

40 22 36 25

27

0.237

1.10

0.261

16 54 29

56

0.289

1.10

0.318

XXX

XXX

1.110

TIME

Allowance for Fatigue and Delay

12

%

Standard Time per Unit (Base Time plus Allowance)

Standard Output in Units per Hour

0.193

1.243

48.309

minutes
minutes
units/hour

Notes (interruptions, irregularities, other comments):
(A) Asked supervisor about possible price discrepancy, from 4.49 to 4.84 minutes

can be determined for performing
each of these basic motions. How
ever, the systems differ consider
ably from each other in the way
they identify or classify basic mo
tions.
Most of the predetermined time
systems have been developed by
Published by eGrove, 1969
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28

28

__________

photographing operations
and
studying these in great detail in
order to determine the basic mo
tions and to develop standard times
for these motions. Time study and
laboratory analysis have also been
used. The culmination of such
work is the development of a cata

log of standard motions with a time
value assigned to each.
In order to set a time standard
using predetermined times, the an
alyst would observe an operation,
classify and record the basic mo
tions used, and then apply the
standard time values to these mo31
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FIGURE 2

AF Form 1113, Sep 60
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FIGURE 3

WORK SAMPLING COMPUTATIONS

1

2

Number
of
Observations

Actual
%

Actual
Man
Hours

Process Vouchers
Prepare Statements
Process Return Items
File Checks
Customer Notifications

3430
2554
421
450
210

.386
.287
.047
.051
.023

848
630
103
112
51

Unavoidable Delay
Personal, Rest
Idle

445
1210
175

.050
.136
.020

110
299
44

Totals

8895

1.000

2197

Work Activity

*

4

3

Average
Performance
Rating

1.10
1.10
1.10
1.10
1.10

5

6

7

Leveled
Time

Delay and
Fatigue
Allowance

Standard
Time

932.80
693.00
113.30
123.20
56.10

1.194
1.194
1.194
1.194
1.194

1113.76
135.28
147.10
66.98

8

Number
of
Units

3247
1289
750
4579
395

9
Unit Time
Standard
in Hours

.3430
.6419
.1809
.0321
.1696

Computation of Allowance:
Allowance for Personal = 30 minutes per day
Allowance for Fatigue = 24 minutes per day
Allowance for Delay
= 24 minutes
Total Allowance
= 78 minutes per day
Total Minutes in Work Day = 480
78 = 16.25%

1 + 16.25
100.00 - 16.25

_ 1.194 Delay and Fatigue Allowance

tions. Normally, to be proficient
using this technique, an analyst
must have had extensive training.
The use of predetermined times
requires that the operations being
observed be highly repetitive. Be
cause this condition is not met as
frequently in the office as in the
factory, the applicability of prede
termined times for setting stand
ards on the majority of office op
erations appears to be limited.
Work sampling

One of the newest approaches to
setting time standards for office op
erations is work sampling. In es
sence, it consists of spot checking
and drawing conclusions regarding
the full range of possible items on
the basis of percentages developed
from the spot check. Work sam
pling is based on the theory that a
sample taken at random from a
large group will tend to resemble
the distribution pattern of the large
group. If enough sampling is done,
the characteristics of the sample
will differ little from the character
Published by eGrove, 1969
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istics of the population or universe
from which the sample is drawn.
Applying the technique

To set standards with this tech
nique, the analyst determines in
advance which operations are to
be measured and the number of
random observations needed and
develops a list of times at which
the operations will be observed. At
the times indicated the analyst vis
its the work place and observes
what each employee is doing. Nor
mally, he would do this by making
tally marks on a form such as in
Figure 2 on page 29. When suffi
cient observations have been made,
the analyst would compute the
time standards.
Figure 3 on this page illustrates
the basic procedure for calculating
standards. The various categories
of activities sampled are shown in
the first column. The second col
umn shows the number of times
during the study that the analyst
observed the activities being per
formed. The next column indicates

the percentage occurrence for each
activity. The total hours worked by
this work center during the study
period was 2,197. This figure is
shown as the total of the Actual
Man Hours column. To determine
the number of hours for each ac
tivity the total hours figure is mul
tiplied by the per cent occurrence
for each activity. The actual hours
per work activity are adjusted by
a leveling factor of 1.10, which in
dicates that the typical worker
would require 10 per cent more
time for performing each task. This
so-called leveled time is further ad
justed by a factor of 1.194 in order
build into the standard an allow
ance for delays and personal needs
of the workers. This adjustment re
sults in a standard time (in total
hours) shown in Column 7. In Col
umn 8 the number of units of each
activity that were produced during
the study are shown. Dividing the
total standard hours for each work
activity by the number of units
produced results in a unit time.
This standard is shown in Column
8, not in conventional notation, but
33
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FIGURE 4

TIME LOG

Name

Department

Duty Codes:
A — Process Vouchers

F — Unavoidable Delay

B — Prepare Statements

G — Personal, Rest

C — Process Return Items
D

File Checks

E — Customer Notifications

in decimal proportions of an hour.
a suitable degree of reliability for
The key to accuracy in work
intended use and then determining
sampling is in the number of ob
the sample size needed to produce
servations made and how they are
this result. A mathematical formula
made. Generally, the larger the
or a nomograph can be used to
number of observations the more
make this determination.
accurate the results. A practical
Although a person with only lim
balance of accuracy and expense
ited training can be used to make
can be obtained by deciding upon
work sampling observations, if per
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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formance leveling is to be used a
skilled analyst will be required.
Time logs

One of the most widely used
techniques of setting office time
standards is that of time logs or
records. In this approach each em31
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The key to accuracy in work sampling is .. .

FIGURE 5

Summary of Work Measurement Techniques

Technique

Primary Advantages

Primary
Disadvantages

Type of
Standard
Produced

Stop-Watch
Time Study

Accuracy; Speed of
application; Pro
vides detailed in
formation

Employee reaction;
Not useful on long
cycle or mental
operations; Re
quires use of sub
jective leveling

Very accurate;
for repetitive
tasks; "Tight”

Predeter
mined Times

Accuracy; Speed of
application; Pro
vides detailed in
formation

Expense—requires
specialized train
ing; Not useful
long cycle or
mental operations

Extremely
accurate for
repetitive
tasks; Very
"Tight"

Work
Sampling

Ease of application;
Favorable employee
reaction; Can be
used on long cycle
operations

Lack of detailed
information; May
require lengthy
sample period;
Difficult to ex
plain

Fairly
Accurate for
both short and
long cycle
operations;
"Loose"

Time Logs

Ease of application;
Can be used
long
cycle operations

Difficult to
summarize; Un
favorable em
ployee reaction;
Data may be in
accurate

Inaccuracies
and delays
built-in;
Very "Loose"

ployee maintains a record of the
time he spends performing each
activity and the number of units he

produces. The primary advantage
of this approach is its basic sim
plicity.

Steps in study
The first step in this type of
study is to develop standardized
definitions of the work activities
and work counts that the employ
Published by eGrove, 1969
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ees are to maintain. The second is
one of explaining to the employees
how the study is to be conducted
and what records are to be kept.
The third is the design of the forms
to be used in collecting the data.
A typical form is the time log
shown in Figure 4 on page 31. This
particular form shows time divided
into increments of minutes. In or
der to record the time spent on
various work activities using a time
log, the employee simply draws a

line across the duty column when
ever a change is made from one
activity to another and inserts the
proper activity code and the num
ber of units produced. The activi
ties to be recorded can be identi
fied by code letters at the bottom
of the form.
The fourth step in developing
time standards by use of the time
log is to have all employees in the
department being studied maintain
logs over a period of time suffi35
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. . . the number of observations made and how they are made

FIGURE 6

Uses of Work Measurement Related to Work Measurement Techniques

Use

Basic
Objective

Required
Precision

Techniques Related to Uses
Time
Study

Predeter
mined

Work
Sampling

Time
Logs

Determine Man
power Require
ments

To fairly
accurately
establish
relation
ship between
work volume
and required
man-hours

Standard
should be
accurate,
but not
over-pre
cise

Very
Good

Good; May
be too
detailed

Excel
lent

Not too
good;
Lack of
accuracy

Schedule and
Distribute
Workload

Establish
priority
time-table
for tasks;
Even distri
bution of
work among
employees
or sections

Standard
should be
accurate
where pro
duction
line is
involved;
Less pre
cision re
quired for
distribu
tion

Very
good

Very
good;
May be
too de
tailed

Very
good

Good if
schedu
ling not
critical

Compare
Performance

To evaluate
output in
terms of
standard

Standard
should be
fairly
accurate,
but not
overly
precise

Excel
lent

Good;
May be
too de
tailed

Excel
lent

Not too
good;
Inaccu
racies
builtin

Incentive
Wages

Provide for
payment of
wages based
on output

Extreme
precision
required

Excel
lent

Excel
lent

Poor

Extremely
poor

Determine
Cost

Allocate
costs among
products or
functions

Only rel
ative pre
cision

Excel
lent

Very
good;
Could
be too
detailed

Excel
lent

Very
good
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cient to afford a representative
greater ease in winning employee
understanding and acceptance.
sample of the activities performed
No one technique of work meas
in the work center. The fifth and
urement is universally applicable
final step in the study is to sum
to all types of work. Some tech
marize the recorded times and
niques work best on certain kinds
units produced and develop time
of activities, while other techniques
standards.
are better suited to other types.
The time log approach is easy
Failure to recognize this can result
to explain and administer. Employ
in excessive expenditures for work
ees may be stimulated to higher
measurement or in the collapse of
performance by knowing that some
the work measurement program.
effort is being made to “keep score”
Basically, the use to which work
and probably will not resent this
measurement data will be put de
approach if they are given ade
termines or limits the techniques
quate explanation of its purposes—
used. This means that management
and if management then exercises
must decide in advance what work
good judgment in utilizing the in
measurement data will be used for
formation obtained.
in the organization. In other words,
the goal or objective must first be
Potential disadvantages
stated and then the means of get
Where the end result of
ting there determined. Unfortu
While the biggest advantage of
work measurement requires
nately, management has not always
this approach is its ease of appli
done this in the area of work meas
cation,
the
biggest
disadvantage
is
a precise standard, such
urement. But, to a great extent,
the difficulty of summarizing the
blame must be shared by the work
multitude of time logs that may
as incentive wages, then a
measurement specialists who, be
be produced. Another potential dis
technique that can assure
ing “technique-oriented” rather
advantage is the creation of em
than “result-oriented,” have failed
ployee ill will through the addition
the necessary precision
to observe the relation between the
of what can be the burdensome ac
uses of work measurement data
must be used. But where
tivity of maintaining detailed rec
and
the means of collecting such
ords over a period of time.
the end result need not be so
data.
Additionally, critics point out
Where the end result of work
that
the time log approach may be
precise, such as in a simple
measurement
requires a precise
useful and even necessary for cur
standard,
such
as incentive wages,
allocation of function costs,
rent measurement of output but
then
a
technique
that can provide
that standards set by averaging
another less precise tech
the
necessary
precision
must be
past performance merely tell you
used.
But
where
the
end
result
need
what has been done, not what
nique can be used.
not
be
so
precise,
such
as
in
a
sim
could or should be done. Such crit
ple
allocation
of
function
costs,
icism can be valid and can justify
another, less precise technique can
a more systematic approach. It
be used. One must be aware of the
should be noted, however, that
fact
that if the technique of work
even past performance data can be
measurement
is selected before the
refined by relying more upon per
uses of the data are determined,
formance achieved by selected
overmeasurement of work can re
fully trained employees than upon
sult. Such overmeasurement is not
performance of averages; by ad
only time-consuming but also
justing average figures before set
costly.
ting standards (where a justifiable
Figure 5 on page 32 presents a
basis may exist); and by maintain
summary
of the techniques of office
ing records of production experi
work
measurement,
showing the
ence and methods changes, through
advantages,
disadvantages,
and
which higher standards might later
type
of
standard
produced
by
each
be justified. This may not result in
technique. Figure 6 on page 33 re
quite so high a degree of precision
lates the use of work measurement
as a more scientific approach, yet
data to the measurement tech
it holds judgment to a minimum
niques.
and has the special advantage of
Published by eGrove, 1969
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Approach suggested for publisher of children's books.

A light-hearted, not to say completely frivolous, ap
proach to obtaining the client engagement. Any re
semblance to actual firms, living or dead, is purely
coincidental —

TOWARD MORE EFFECTIVE
CLIENT COMMUNICATIONS
by Robert E. Gitelman
Presentation Services

problem that management
client speaks another. It is visionary
to expect clients to understand
services groups have in com
municating with clients will per management services jargon, and
since management services peo
sist until a bold innovator recog

ple are seeking to perform a paid
nizes its basic nature and makes
service, they must make an accom
the obvious remedial moves.
modation to the client’s needs. To
The problem, simply stated, is
be understood (which is to say to
that management services people
be effective) management services
speak one brand of jargon and each
he

T
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people must talk the client’s lan
guage and conduct business in
modes the client understands.
A case in point: It is senseless to
quote a $10,000 fee to a department
store. Retailing executives are con
fused by round numbers. The
proper quote is $9,995.95. The cli
ent not only will understand that

35
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Services,
Vol.the
6, No.
1, January-February
figure but also will: Management
feel confident
solve
paperwork
problems 1969
of a [whole
tainissue]
that this is merely an oversight
that the consultant understands his
TV production company without
on your part, unless payment is
operations. Some samples of other
losing his innocence in the Holly
made immediately we will be
ways to improve communications
wood fleshpots?
forced to turn this matter over to
and practice development follow.
our attorneys, Marichal, Seaver,
To a Publisher
Gibson & Koufax. With them you
Letter to a Manufacturer
of Children’s Books
won
’t get to first base.
of Household Appliances
See the consultant.
Handling a Complaint
We are having our annual model
The consultant is sweating.
from a Car Manufacturer
changeover sale. We must clear
The consultant is pulling out his
out our entire stock
used staff
hair.
Dear Henry:
to make room in our bulging offices
The consultant is gnashing his
We are sorry
can be that the
for the new 1969 models already
teeth.
magnetic tape on the computer we
arriving from our factories in Cam
The consultant is solving a prob
installed plays “See the
in
bridge, New Haven, and Washing
lem.
Your Chevrolet” instead of proc
ton Square.
Everyone has problems.
essing your payroll.
Act now and save.
Publishers of children’s books
However, as you know, our EDP
Check this list for your needs:
have problems.
jobs are guaranteed for three years
• Two deluxe 1926 models, ex
You don’t know what problems
providing the installation is checked
cellent systems men only slightly
are until you hire a consultant.
every six months or 1,000,000 transused, with many years of produc
Be sure you hire one of our con
tive work remaining. Office close
sultants.
ROBERT E. GUELMAN is
out special—25 per cent off regular
Do not take advice from
currently president of
per diem rates.
strangers.
Presentation Services, an
agency specializing
• One recharged 1914 model
Hire only consultants you know.
editorial and graphics
consultant guaranteed for one year,
If another firm approaches you,
services to accounting
should last at least three—75 per
report them to the nearest
and consulting organi
zations. He was for
cent off regular rates.
AICPA office.
merly manager of pub
P.S. We are remaindering our en
lications for the man
To a Producer
tire audit staff. Act
agement consulting services division of Ly
of TV Soap Operas

Can an unsophisticated consul
tant from Boozer Falls, Wyoming,
now with a major accounting firm,

Collection Letter

Your payment of $9,995.95 is 6
months overdue. While we are cer

brand, Ross Bros. & Montgomery. Mr. Gitel
n has also held a similar post at S. D.
Leidesdorf & Co. He reports that this article
was written with tongue firmly implanted
in cheek.

on
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Emphasis
discount for 'used staff' might be most
appropriate for manufacturer of household appliances.
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actions, whichever comes first, by
an accredited member
our staff
and providing you have completed
and returned the warranty certifi
cate enclosed in our report.
Since you did not comply with
the warranty requirements . . .
General Purpose Promotions

(1) Now’s the time to take ad
vantage of our January Whitewash
Sale. February begins our busy
season at our regular rates. In Janu
ary our staff sits around the library
shooting paper clips. It would
break your heart. Accordingly, we
are making these men available in
January at 25 per cent off regular
rates.
Here’s why we can make this out
standing, once-a-year offer. In our
busy season our staff works well
over 80 hours a week. Since we pay
time and a half after 75 hours and
much as $2 supper money, it is
obviously cheaper to get more work
done in the non-busy season. Act
now and we’ll pass the savings on
to you.
(2) Our managers are out to
prove their
We have desig
nated May Managers Month and
have given them a free hand to
bring in business. Many unadver
tised specials throughout our of
fices.
To a Motion Picture Company

Coming your way is the most ex
citing young consultant we have
ever introduced to the American

Complaint letters could be offset by
noting client did not observe warranty.

business community. Brilliant Tab
Fabiano will make his debut on
your inventory management prob
lems beginning June 1 in what will
undoubtedly be an extended en
gagement.
Clients who have seen Tab in
sneak previews out of town are
ecstatic. Harry Buttondown, re
spected treasurer of Schmatta
Shirts, Inc., reports:
“Tab Fabiano is the fastest man
on the cash draw. Well worth see
ing. In fact, keep your eyes on him
at all times.”
Arnold J. Monkey, president of
the world-famous Monkey Wrench
Company, writes:
“Tab Fabiano has come a long
way from his paper clip days in the
library. His story of how he hit the

Slack seasons could be perked up
by offering loss leader bargains.
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managing partner between the eyes
is well worth the consulting fee
alone.”
To a Baseball Team

This year we will field a highly
improved team in our annual effort
to straighten out the discrepancies
between tickets sold and cash taken
We’ve brought up from our Hart
ford club in the tough New Eng
land League Harvey Doppelganger,
who proved he’s ready for the
major leagues by cutting down 24
stealers last year. In your shop
he’ll do even better.
Objection, any one?

Objections to communications of
this type are easy to anticipate,
Conservative old timers will con
cede that the suggested approach
is not bad in itself but will leave
the door open to unethical prac
tices by marginal operators. Non
sense. These same people still think
accountants shouldn’t offer man
agement services in the first place.
The real issue, then, is how long
management services people will
tolerate being dictated to by audi
tors. After all, with total computer
ization imminent, the audit func
tion will require only minimal hu
man involvement, so management
services firms may not need an
audit arm at all.
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Even most experienced cost accountants disagree on
their definitions of overhead variances. Here the
authors suggest a general approach which can be used
to reach the necessary differentiation and precision
for all individual variances —

AN APPROACH TO OVERHEAD
VARIANCE ANALYSIS
by Russell F. Peppet and Richard B. Troxel
Peat, Marwick,

closer scrutiny, all appear to be
cost accounting litera
quite different. Even the names of
ture offers little agreement or
uniformity as to the definition of the variances change from one
piece of literature to the next. Be
overhead variances. Some authors
cause of the maze of nomenclature
espouse a two-variance system;
and formulas, the authors have
others champion three variances;
found even trained accountants
still other analysts insist on four
sometimes bewildered. What ex
variances. The formulas invariably
actly is the connection between all
seem precise at first glance. On
Published by eGrove, 1969
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tandard

S

& Co.

the formulas? Should there be two,
three, or more variances? Is there
no one best way?
Most new concepts in accounting
literature are in reality restate
ments or clarifications of previously
stated ideas. This article is no ex
ception. However, clarification is
itself often a worthwhile pursuit,
41
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In Exhibit 2 on page 40 we add
and this discussion is presented in
the following conditions to the ex
the belief that it offers a simple
ample :
and straightforward approach
the complex issue of overhead vari
Actual Hours
1,700 hrs.
ance analysis.
Actual Overhead $2,150
A Graphic approach

Let’s begin with a simple ex
ample:
Attainable Capacity 2,000 hrs.

Variable Overhead

$0.60 per
hr.

Fixed Overhead

$800 or
$0.40 per
hr. at
capacity

These data are graphically pre
sented in Exhibit 1 on page 40. This
exhibit illustrates that even if we
spend at the predetermined budget
rate, we will have, nevertheless, an
unfavorable variance—we will be
underabsorbed—by the difference
between total budgeted overhead
cost (both fixed and variable) and
the applied overhead at all volumes
below 2,000 hours. This variance
occurs, therefore, when the plant
is operated at less than capacity
and is commonly and logically
identified as the idle capacity vari
ance.

RUSSELL F. PEPPET, CPA,
is manager
charge of
the management con
sulting department
the
Minneapolis
of
Peat, Marwick, Mitchell &
Co. He is a member of
the AICPA, the Minnesota
and Illinois Societies of
CPAs, and the Minne
sota society's management services commit
tee. Mr. Peppett was graduated summa cum
laude from Michigan State University in 1960,
and in 1961 he received his MBA from
Northwestern University. RICHARD B. TROXEL
is a supervisor
the
management consulting
department of PMM &
Co's Chicago office. He
is a member of the Na
tional Association of Ac
countants. Mr. Troxel pre
viously served The Pills
bury Co. as controller
in Caracas, Venezuela,
and division accounting manager in Minne
apolis. A graduate of Ohio State University,
he
his
degree in 1956 from
the University of Minnesota.

If we assume that we apply
$1,700
overhead to production
(1,700 hours X $1 per hour), we
have a total variance of $450. Line
A'B' is evidently an unfavorable
spending variance of $330 created
because actual expenses exceeded
the budgeted overhead by that
amount. As demonstrated in Exhibit
2, line B'E' ($120) is an unfavor
able idle capacity variance. This is
more precisely calculated as the
idle hours (300) times the fixed
rate (.40), as will be illustrated
later.

in any standard cost system,

each variance must be
Two variances

independent as to the

At this point, therefore, we have
developed two basic variances gen
erated according to these defini
tions :
1. The spending variance occurs
because actual overhead expense
differs from the budgeted over
head expense.
2. The idle capacity variance oc
curs because budgeted overhead
expense differs from the overhead
expense that would be applied at
actual hours.

reasons for its existence.

If variances are “lumped
together,” management

cannot clearly gain appreci

ation of the causes of the
variances and subsequently

work toward their
elimination.

Behavior of variances

Observe also in Exhibit 2 the
behavioral characteristics of these
variances. As the actual hours
move toward capacity (as the
hours approach 2,000) at a rate
equal to or greater than the in
crease in the actual dollar amount,
the spending variance decreases as
more budgeted overhead is attrib
uted to the higher hours.1 Simi-

1 To facilitate the presentation, the ex
ample assumes actual cost to be the same
at all volume levels. While this is ob
viously unrealistic, the method of com
puting the spending variance is accurate
regardless of the slope of the actual cost
line.
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sumptions to the example we have
been using.
Standard Hours
Applied Overhead

EXHIBIT I
Overhead Variance

Single-Variance Analysis

1,300 hrs.
$1,300

As shown in Exhibit 3 on page
41, the spending variance (line
or A'B') is unchanged. This is con
sistent with definition 1 stated pre
viously. Spending variance is the
difference between actual dollars
and the budgeted overhead based
on actual hours. It is unrelated to
applied overhead.
Also, idle capacity is unaffected.
As defined in definition 2, idle
capacity is determined by the
applications rate times actual
hours. Exhibit 3 illustrates this
variance (DE or B'E') by a line
DB' parallel to EE'. In other words,
the idle capacity can be reduced
only if actual hours increase. It is
not affected by the efficiency of
operations.

New variances created



EXHIBIT 2
Overhead Variance

Two-Variance Analysis

larly, as the basis for overhead ap
plication (in this case, actual hours)
moves toward 2,000, the idle capa
Published by eGrove, 1969
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city variance decreases as more of
capacity is utilized.
Let us add one more set of as-

However, efficiency measure
ment does create a new set of vari
ances. As line AF (standard hours)
moves away from actual hours—
that is, as efficiency decreases—the
line BD grows larger. This variance
can be conveniently split into its
variable and fixed portions by the
budgeted overhead line so that BC
represents the amount of variable
dollars not charged to production
($0.60 X 400 lost hours or $240)
and CD represents the fixed dollars
not charged ($0.40 X 400 lost
hours or $160).
The causes and effect of these
efficiency variances are readily ap
parent in the diagram. As ine AF
moves toward A'F'—
efficiency
increases—these variances decrease
but idle capacity and spending re
main constant.
Various names have been as
signed to these variances; for our
purposes we will designate the
variable portion (BC) as the effi
ciency variance and the fixed por
tion (CD) as the effectiveness
variance.
Let us complete our definitions:
43
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3. The efficiency variance is the
product of the standard variable
rate times the difference in hours
between actual and standard, where
standard hours is the basis for
overhead application.
4. The effectiveness variance is
computed in the same manner us
ing the standard fixed rate.2

Distinction between variances
It is sometimes argued that the
spending variance should be cal
culated from the standard hour al
lowance, but as Exhibit 3 demon
strates, this approach incorrectly
combines variances from two dif
ferent causes. The difference be
tween the variable allowance based
on standard hours and the same
allowance based on actual hours is,
in fact, the increased variable over
head required because of ineffi
ciency. It should be classified as an
“efficiency variance” along with
the more common “labor efficiency
variance.” A department can only
be said to be “over” or “under”
spent when measured against the
actual hour allowance.

‘Effectiveness' variance
The fourth variance, “effective
ness,” is extremely important to
segregate since it designates the
amount of idle capacity being con
sumed by inefficiency. It is possible
that business which could be
marginally profitable is not taken
because the plant is believed to be
“full” when actually increased per
formance would provide additional
capacity.

An algebraic solution
The reader who has followed this
presentation up to now has mas
tered the four-variance method of
overhead variance analysis. The
more common three-variance meth
2 For thorough discussion of this vari
ance, see Keith Shwayder, “A Note on
Contribution Margin Approach to the
Analysis of Capacity Utilization, The
Accounting Review, Vol. XLIII, No. 1,
January, 1968, pp. 101-104.

EXHIBIT 3
Overhead Variance
Four-Variance Analysis

od utilizes the same approach ex
cept that it combines the efficiency
and effectiveness variances into one
total.
Based upon the previous graphi
cal presentation, a generalized alge
braic expression
of overhead vari

ances can be derived. The follow
ing symbols will be used (these
symbols are not related to those
used in the preceding exhibits):

Attainable
Capacity

C

Actual
Hours

A

Standard
Hours

S

Budgeted
Variable Dol
lars Per Hour

v (total budg
eted variable
dollars ÷ C)

Budgeted Fixed
Dollars
Per Hour

f (total budg
eted fixed
dollars ÷ C)

Actual Vari
able Expense

Actual Fixed
Expense
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
January-February, 1969

F

We can state these general ex
pressions:
(1) Applied Overhead =
Sv
+
Sf
Variable Expense
Fixed Expense
Applied
Applied
(2) Budget Allowance =
Cf
+
Av
Total Fixed
Variable Expense
Dollars
Allowed
(3) Overhead Variance =
[V + F]
[Sv + Sf]
Total Actual Applied Overhead (1)
Dollars

Substituting the data from Ex
hibit 3, equation (3) becomes:
(3) Overhead Variance =
$2,150-[(l,300X .60) +
(1,300 X.40)]
= $2,150 -[780 + 520]
= $ 850
or an amount equivalent to ine
AE in Exhibit 3.
Equation (3), while self-evident
and simply derived, is the source of
all overhead variance analysis tech
niques. By adding and subtracting
41
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The graphical technique is easily grasped by nonfinancial executives
the budget allowance (2) we can
derive:

The best solution3 is the fourvariance analysis:

(4) Overhead Variance =
[(V+F) — (Cf + Av)]
Spending variance or line AB
+
[(Cf + Av) - (Sv + Sf)]
Volume variance or line BE

(6) Overhead Variance =
[(V + F) - (Cf + Av)]
Spending variance or line AB
+
[v(A — S)]
Efficiency variance or line BC
+
[f(A-S)]
Effectiveness variance or line CD
+
[f(C — A)]
Idle capacity variance or line DE

This could be used as a twovariance analysis. A three-variance
analysis and a better solution would
be:

(5) Overhead Variance =
[(V + F) - (Cf + Av)]
Spending variance or line AB
+
[(v + f) (A —S)]
Combined efficiency variance
or line BD
+
[f(C - A)]
Idle capacity variance or line DE

This is the four-variance solu
tion shown in Exhibit 3, obtained
by splitting the combined efficiency
variance equation.

3 If actual costs are segregated between
variable and fixed, it is possible (and
useful) to further break the spending
variance
variable spending variance
(V-Av) and fixed spending variance
(F-Cf).

This is obtained by adding and
subtracting Af to the volume vari
ance equation and rearranging.

EXHIBIT 4
SOLUTIONS

NUMBER

OF VARIANCES

Four

Three

Two*

Spending

$330 AB

$330 AB

$330 AB

Efficiency

240 BC

Effectiveness

160 CD

Idle Capacity

120 DE

or

Two**

$570 AC

400 BD

$850
—

520 BE

280 CE

120 DE J
$850

$850

—

$850
—

*Computed by technique suggested by some
See, for example, Richard L.
Smith, Management Through Accounting, Prentice-Hall, Inc., Englewood Cliffs, New
Jersey, 1962, page 404.
’’Calculated through an alternative two-variance method described by other authors.
For example, see Cecil Gillespie, Cost Accounting and Control, Prentice-Hall, Inc.,
Englewood Cliffs, New Jersey, 1957, pp. 494-495.
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In any standard cost system,
each variance must be indepen
dent as to the reasons for its ex
istence. If variances are “lumped
together,” management cannot
clearly gain appreciation of the
causes of the variances and sub
sequently work toward their elim
ination.
The results of four different vari
ance solutions to the example prob
lem are tabulated in Exhibit 4 on
this page. While each is quite dif
ferent, they all clearly emanate
from the basic four-variance solu
tion.
Conclusion

The subject of overhead variance
analysis has received much atten
tion over the years. large portion
of this work has been scholarly and
well done;4 some has only added
to an aura of complexity and con
fusion. Uniformity in definitions is
lacking; a two-variance solution by
one author may be different from
that of another (for an example of
this, see Exhibit 4).
As we hope we have demon
strated, overhead variance analysis
can be reduced to easily expressed
terms. On various occasions we
have found that the graphical tech
nique is easily grasped by nonfi
nancial executives, and the reader
also may find such a presentation
helpful in such circumstances.
The generalized algebraic solu
tion can, we believe, be modified
so as to apply to any overhead
variance problem and as such is
useful in computer programing ap
plications.
We believe the generalized ap
proach can assist in clarifying the
complex issues of overhead vari
ance analysis.
4 The reader is particularly directed to
Ching-wen Kwang and Albert Slavin,
“The Simple Mathematics of Variance
Analysis,” The Accounting Review, Vol.
XXXVII, No. 3, July, 1962, pp. 415-432.
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Capital expenditures are most often decided on
potential rate of return. Tax liabilities play a major
role in such calculations, yet all too often a straightline method of depreciation is used, indicating what
could be an entirely unrealistic
of return as
compared with other methods —

USING ACCELERATED DEPRECIATION
IN CAPITAL EXPENDITURE ANALYSIS
by Robert K. Zimmer and Jack Gray
University of Minnesota

ow many capital expendi
on the ranking of capital projects?
tures have been considered
The fact is that the use of acceler
unacceptable solely because of theated depreciation methods instead
depreciation method used in the
of straight line will significantly
analysis? How often has the ana
affect the project’s rate of return;
lyst felt that the depreciation
it could make the difference be
method had little or no influence
tween a quantitatively acceptable
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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and unacceptable rate of return.
The purpose of this article is to
provide a tool to simplify the cal
culation of the tax impact of ac
celerated depreciation on capital
expenditure decisions by providing
tables that ease the computation
43
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EXHIBIT I
PRESENT VALUE OF DIFFERENTIAL BETWEEN STRAIGHT LINE
AND SUM-OF-DIGITS DEPRECIATION SHIELD
AT VARIOUS RATES OF RETURN
Useful
e
of
Asset
N/l

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

26
27
28
29
30
40
50

.02

.04

.06

.08

.10

.12

.14

.16

.18

.0094
.0124
.0154
.0183
.0211
.0239
.0266
.0293
.0319
.0345
.0370
.0395
.0419
.0443
.0466
.0489
.0511
.0533
.0554
.0575
.0595
.0616
.0635
.0654

.0177
.0232
.0285
.0335
.0384
.0431
.0475
.0518
.0560
.0599

.0252
.0326
.0397
.0463
.0525

.0318
.0408
.0492
.0569
.0640
.0706
.0767
.0822
.0873
.0920
.0963
.1002
.1038

.0376
.0
.0479
573
.0657
.0734
.0803
.0865
.0921
.0971
.1015
.1055
.1090
.1122
.1149
.1173

.0428
.0541
.0642
.0731
.0809
.0879

.0474
.0595

.0515
.0641
.0749
.0840
.0918
.0983

.0993
.1040
.1081
.1116
.1146
.1171
.1193
.1211
.1226
.1237
.1246

.1046
.1088
.1124
.1153

.0552
.0682
.0790
.0881
.0956
.1017
.1067
.1107
.1138

.0692
.0710
.0871
.1000

.0674
.0709
.0775
.0835
.0863

.0916
.0941

.1009
.1029
.1049
.1068

.1295

for those who use the discounted
cash flow method—net present
value analysis. This article assumes

that the reader is familiar with the
discounted cash flow technique of
capital expenditure analysis.1
1 The discounted cash flow technique,
taking into account the fact that money
received in the future is less valuable
than money received today, attempts to
predict the rate of return on the unre
covered capital of each accounting pe
riod rather than
the initial invest
ment. Future returns are discounted to
their present values. This technique was
described briefly in the July-August issue
of Management Services (“Profit Per
formance Concepts and the Product
Manager by James D. Wilkinson, see
p. 23). More detailed discussions may
be found in a number of standard text
books, including The Capital Budgeting
Decision by Harold Bierman, Jr., and
Seymour Smidt, Second Edition, 1966,
The MacMillan Company, New York.
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.0964
.1070
.0700
.1194
.1064

.0639
.0691
.0740
.0786
.0829
.0869
.0906
.0942

.1212

.1034
.1061
.1086
.1110
.1131
.1151

.1202
.1217
.1230
.1310
.1323

.1100
.1127
.1151

.1192
.1210
.1226
.1239
.1251
.1262
.1271
.1279
.1285
.1298

.1212
.1228
.1241
.1252
.1261
.1268
.1274
.1277
.1280
.1281
.1282
.1240
.1160

.1260
.1261
.1261
.1259
.1256
.1252

.1166

Analysis of capital expenditures
by the discounted cash flow tech
nique is generally accepted as a
conceptually sound method of cap
ital expenditure analysis. Its im
plementation requires that all the
changes in net cash flow resulting
from a decision be isolated and
discounted to their present values
in order to determine whether the
project under consideration will re
turn the required rate of return.
One cash flow which normally
changes as a direct result of a cap
ital expenditure decision is income
tax payments. This change in in
come tax payments should be in
cluded in the analysis since it can
be shown that before-tax analyses
can often give misleading results.
If the capital expenditure being
considered is a piece of equip
ment, there will probably be an
.1253

.1192

.1215

.0791
.0870
.0938

.1224
.1232
.1238
.1241
.1242
.1241
.1238
.1234
.1229
.1222

.1207
.1198
.1089
.0975

.1083
.1120
.1149
.1173
.1191
.1205
.1214
.1220
.1223
.1223
.1221
.1217
.1211
.1204
.1196
.1187
.1176
.1166
.1154
.1142
.1015
.0895

.1180
.1192
.1200
.1204
.1205
.1203
.1198
.1183
.1174
.1163
.1152
.1139
.1127
.1113
.1100
.1086
.0947
.0825

increase in the depreciation de
ductible for income tax purposes
and therefore a reduction in the
necessary tax payments as a result
of the decision to make the capital
expenditure.

Four significant factors
The amount of the tax deduction
generated by an addition to plant
will depend on the cost of the
equipment, its useful life, its sal
vage value, and the depreciation
method selected. Once these four
factors have been calculated, the
income tax effect of the acquisition
can be determined. In calculating
the tax effect there is probably a
strong bias in favor of using the
straight line method of deprecia
tion. This is because the method is
easily understood and calculated
47
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Continued
PRESENT VALUE OF DIFFERENTIAL BETWEEN STRAIGHT LINE

AND SUM-OF-DIGITS DEPRECIATION SHIELD
AT VARIOUS
OF RETURN

Useful
Life
of
Asset
N/l

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
40
50

.20

.0716
.0825
.0913
.0985
.1042
.1087
.1121
.1147
.1165
.1184
.1187

.1182
.1167

.1133
.1105
.1091
.1076
.1061
.1030
.0885

.22

.24

.26

.28

.30

.35

.40

.45

.50

.0612

.0638
.0772
.0877

.0660
.0793
.0896
.0975
.1033
.1076
.1105
.1123
.1134

.0679
.0812
.0912
.0986

.0696
.0827
.0924
.0994
.1043
.1075
.1095
.1104

.0730
.0855
.0942
.1001
.1039
.1060
.1069
.1068
.1061
.1049
.1033

.0753
.0871
.0948
.0996
.1023
.1035
.1034

.0768
.0877

.0777
.0877
.0936
.0965
.0974

.0854
.0939
.1007
.1059
.1098
.1128
.1148
.1161
.1168
.1170
.1168
.1163
.1155
.1145
.1133

.1091
.1075
.1059
.1043
.1027
.0994
.0978
.0711

.1022

.1128
.1143
.1151
.1153
.1151
.1145
.1136

.1135
.1129
.1119
.1107
.1093
.1078
.1061
.1043
.1025
.1007

.1112
.1097
.1082
.1065
.1048
.1031

.0971
.0952
.0934
.0917
.0899
.0882
.0734
.0623

.0997
.0979
.0962
.0928
.0779
.0664

ROBERT K. ZIMMER, Ph.D.,
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University of Minnesota.
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professor of accounting
at the Graduate School
of Business Administra
tion of the University of
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firm of Richwine, Newton & Carlton, Monroe,
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.1077
.1101
.1121
.1120
.1114
.1105
.1092
.1077
.1061
.1043
.1025
.1006
.0987
.0968
.0948
.0930
.0911
.0892
.0874
.0857

.0693
.0586

.1101
.1092
.1080

.1047
.1029
.1010
.0990
.0970
.0930
.0910
.0891
.0872
.0853
.0835
.0818
,0657
.0553

by the operating executive and be
cause the addition to present value
merely through the use of acceler
ated depreciation is probably un
derestimated. Through use of the
table accompanying this article the
calculation of the increase in pres
ent value can be performed simply
by the operating executive and
made a part of the analysis under
lying the capital expenditure de
cision.
Table

The table in Exhibit 1 on page
44 and above presents the present
value of the difference between a
straight line tax shield and a tax
shield calculated on the basis of
the sum-of-years-digits depreciation
method. The depreciable base of
an asset is the difference between
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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.0945

.0989

.0950

.0865

.0484
.0817

.0468

.0973
.0952
.0930
.0908
.0886

.0824
.0804

.0749
.0732
.0579

.1012
.0994
.0973
.0951
.0928
.0904
.0881
.0858
.0835
.0812
.0791
.0770
.0731
.0712
.0694
.0677
.0660
.0645
.0518
.0431

.0983
.1001
.1003
.0996
.0981

.0956
.0914

.0916
.0891
.0866
.0842

.0793
.0770
.0748
.0727
.0706
.0687
.0668
.0650
.0633
.0617
.0601
.0586

.0388

.0863
.0837
.0811
.0785
.0761
.0737
.0714
.0692
.0672
.0652
.0633
.0615
.0598
.0582

.0551
.0537
.0426
.0352

its initial cost and its expected sal
vage value at the end of its useful
life. To illustrate the computations
contained in the table let’s assume
that we are considering an asset
which has a depreciable base of
$1. It is expected to have a useful
life of four years. The depreciation
allowable in each of the four years
under the straight line method is
simply one-fourth of the depreci
able base or 25 cents per year. The
sum of the years digits (4 + 3 +
2 + 1) is 10, suggesting that 40
per cent (four-tenths) of the de
preciable base is deductible in the
first year, 30 per cent in the second
year, 20 per cent in the third year,
and 10 per cent in the fourth and
year of the asset’s useful ife.
An annual comparison of the de
preciation deduction or tax shield
in each year is shown in Exhibit
.0566
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Through use of the tables on pages 44-45, calculation of the increase . . .

EXHIBIT 2
DEPRECIATION TAX SHIELD
Under Straight Line and Sum-of-Years-Digits Methods

SYD Depreciation

SL Depreciation

1
2
3
4

25¢
25¢
25¢
25¢

40¢
30¢
20¢
10¢

Total

$1.00

$1.00

Year
Year
Year
Year

Difference
15¢
5¢
( 5¢)
(15¢)

$

EXHIBIT 3
CALCULATION OF THE PRESENT VALUE OF THE DIFFERENTIAL TAX SHIELD
Difference in
Tax Shield
(from Exhibit 2)
Year
Year
Year
Year

.1154
.0296
(.0228)
(.0525)

.7692

.15
.05
(.05)
(.15)

1
2
3
4

Present Value of
Differential
Tax Shield

Present Value of
$1 at30%*

.4552
.3501

Total Present Value of Differential in Tax
*From standard present value of $1 tables

on the upper portion of this page.
While we recognize that the
total depreciation of the four years
will be the same, both business
judgment and present value theory
suggest that the earlier deduction
generated by the SYD method will
be valuable to us by generating
funds from the tax deferral which
can be profitably invested in the
early years of the project’s life. In
order to answer the question of
how valuable this deferral is we
must take two more steps.
The difference shown in Exhibit
2 represents the difference in tax
deductions rather than the tax sav
ings. To get the tax savings we
must multiply the difference in de
ductions by the effective tax rate.
Assuming a constant rate, this will
give us the difference in tax pay
ments each year resulting from the
Published by eGrove, 1969
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decision to use SYD depreciation
rather than SL depreciation. Fi
nally, the benefit of this to the firm
may be determined by taking the
present value of these tax savings
at the required rate of return used
in the capital expenditure analysis
process.
In preparing the table in Exhibit
1, these steps were reversed to
make the table more generally ap
plicable.2 Rather than first applying
the tax rate and then taking pres
ent values, the present value of the

difference in tax shield is shown in
the table. This permits application
of the table to companies with
varying effective tax rates. The
value in the table must therefore
be multiplied by the taxpayer’s
own anticipated future tax rate in
order to determine the present
value of the tax deferral. To tie
our illustration to the table it is
necessary to take the present value
of the difference in tax shield to
find the value in the table. For the
example illustrated in Exhibit 3 on
this page we assume a required
rate of return of 30 per cent.
In Exhibit 1, for a four-year use
ful life and a 30 per cent required
rate of return, we find the value of
0.0696; the difference between this
value and the 0.0697 computed in
Exhibit 3 is due only to rounding
error. To convert this to the pres
ent value of the tax deferral, it is
necessary to multiply the 0.0696
times the tax rate to determine the
present value of the tax deferral
for any given taxpayer.

Application
To illustrate the application of
the table to an actual capital ex
penditure problem consider the
following proposal.
The Bolding Company is investi
gating the purchase of a new ma
chine which will cost $125,000. It
will have a salvage value of $15,000
and an economic life of 10 years.
The machine will reduce operating
cost by $45,000 yearly. The com-

2Algebraically, each entry in the table is derived by the following formulation:

UL- (K-1)

1

K

UL

UL

UL + 1
2

1
UL

(1 + RR)K

where “UL” is the useful life of the asset and “RR” is the required rate of return
used in evaluating capital expenditures. (“ ” is an index that controls the operation
of the summation ∑.)
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. . . in present value can be performed simply by the operating executive

EXHIBIT 4
ESTIMATED SAVINGS WITH NEW MACHINE

Annual Cost Savings

Less Depreciation

$110,000
—

Tax

Cash

$45,000

$45,000

11,000

Net Savings

34,000

Tax Increase 48% (Assuming
SL Depreciation)

16,320

0
45,000

16,320

$28,680

Net Annual Cash Savings After Tax

EXHIBIT 5
CALCULATION OF DEPRECIATION TAX SHIELD AND PRESENT VALUE OF THE TAX DEFERRAL

Year

1
2
3
4
5
6
7
8
9
10

Straight
Line

Sum-of-Digits

Difference
Tax
Shield

PV of
$1 @
20%

Present Value of
Differential Tax
Shield

11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000
11,000

20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

9,000
7,000
5,000
3,000
1,000
(1,000)
(3,000)
(5,000)
(7,000)
(9,000)

.833
.694
.579
.482
.402
.335
.279
.233
.194
.162

7,497

2,895
1,446
402
(335)
(837)
(1,165)
(1,358)
(1,458)

$11,945
*
.48

Present Value of Tax Deferral

$ 5,734

*tax rate

Annual Cash Savings of $28,680
pany’s expected future tax rate is
X Present Value Factor
*
of 4.192
48 per cent and its minimum ac
= $120,227.
ceptable return is 20 per cent.
The company made the compu
Salvage of $15,000 X Present
Value Factor
*
of .162 = $2,430.
tations shown in Exhibit on this
Total = $120,227 + $2,430 =
page.
$122,657.
To determine the acceptability
of the investment, the company
The quantitative factors alone
multiplied $28,680, the annual net
indicate
that the project will not
cash savings after tax, times the
present value of an annuity at 20
per cent, the required rate of
*Again from standard present value
return.
tables,
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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quite return 20 per cent since the
present value of the cash savings
is less than the required cash out
lay ($122,657 < $125,000). If how
ever, the company had used the
sum-of-years-digits depreciation,
the tax deferral would add present
value of $5,739, and the quantita
tive factors would indicate that the
project will return in excess of 20
per cent ($122,657 + $5,739 >
$125,000).
Let’s continue our example by
50
47
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Vol. 6, No. the
1, January-February
issue]
calculating
$5,739 without 1969
Ex [whole
be summarized
as is shown below:
hibit 1. The calculation would be
performed
shown in Exhibit 5
1. Make the after-tax discounted
on page 47.
cash flow analysis of the pro
ject just as if straight line de
preciation were being used.

Simpler calculation

Following the usual decision

Using Exhibit 1, with an eco
nomic life of 10 years and a 20 per
cent required rate of return, we
find that $1 of depreciable base
provides a present value of the dif
ferential tax shield amounting to
$.1087.

2. Using the company’s required
rate of return in combination
with the economic life of the
project, determine the factor
for the present value of the
differential tax shield from
the table.

.1087 X $110,000 De
preciable Base
= $11,957
x
.48*
Present Value of Tax
Deferral
$

3. Multiply the factor from the
desired table times the de
preciable base of the project.

*tax rate

rule applied in the

4. Multiply the result of Step 3
by the tax rate that the com
pany expects.

discounted cash flow
method, if the present



value of the cash inflows

The difference between the cal
culated results is only the result
of rounding error and may be
ignored.

(including the present value

of the tax deferral) is

Advantages of method

greater than the required

Notice in the case illustrated that
the lack of the table in Exhibit 1
greatly increased computational
effort since both the depreciation
under the SYD method and the
present value of the differential tax
shield had to be calculated. Per
haps a more important advantage
of the table than the computa
tional effort saved by its use is the
fact that the advantage of accel
erated depreciation can be brought
initially into the analysis even by
operating executives who have no
knowledge of the sum-of-yearsdigits method of calculating depre
ciation. (Of course, if the project is
later accepted, the accounting de
partment will have to compute a
depreciation schedule based on the
accelerated method if that method
is adopted.)

cash outlay, the quantitative
data indicate that the

project will return the

required rate of return.

Summary of steps
The steps in using the table in
a present value computation can
Published by eGrove, 1969
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5. Finally, add the result ob
tained in Step 4 to the pres
ent value of the other future
cash inflows of the project
determined in Step 1.

Rate of return
Following the usual decision
rule applied in the discounted cash
flow method, if the present value
of the cash inflows (including the
present value of the tax deferral)
is greater than the required cash
outlay, the quantitative data indi
cate that the project will return
the required rate of return.

Value to executive
The value of the table to a busi
nessman is twofold. First, the table
will show, given the required rate
of return for a particular company,
the importance of the use of ac
celerated depreciation methods.
Second, the use of the table sim
plifies the computation of the
value of the tax deferral, making it
practical for the operating execu
tive to include in his capital ex
penditure analysis the benefits
arising from the use of an acceler
ated depreciation method.
51
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Accounting information may not be the ultimate
communications medium in a business but it has
certain definite advantages today. The author com
pares two schools of thought on the subject and
suggests the advantages and drawbacks of each —

ACCOUNTING INFORMATION

IN DECISION MAKING
by John W. Dickhaut
The Ohio State University

analyze that relationship—and then
information, in ad
to test the analysis against two well
dition to its role in external
communication, is obviously a ma known decision making models.
jor factor in managerial decision
making. However, accounting in
Accounting information
formation is not used in all deci
Internal accounting information
sions of all managers.
consists of balance sheets, income
Are there any valid generaliza
statements, funds statements, pro
tions about the relationship be
jections such as income budgets,
tween accounting information and
and underlying data such as in
decisions? This article attempts to
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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A

ccounting

voices, schedules, and cash budgets
that lead to the compilation of
these statements.
Internal accounting information
also consists of reports on perform
ance, such as variance analyses,
and has recently been described as
including certain non-transaction
data such as probability distribu
tions, management models, and
simulation techniques.1
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The
is purposely broad
“The possibility
of accomplishing a
in order to include most data that
common purpose and the existence
of persons whose desires constitute
might come under the purview of
motives for contributing toward
the accountant and subsequently
such a purpose are at opposite
be used by a decision maker.
poles of the system of cooperative
effort. The process by which these
The nature of decision
potentialities become dynamic is
As a member of an organization,
that of communication.”7
the individual makes a decision
from “the viewpoint of its organi
Accounting as communication
zational effect.”2 His decisions are
Accounting information is a type
linked to the purpose which he and
of communication. It can link a
other organization members are
trying to accomplish, and his deci
common purpose and the willing
sions will be integrated with other
ness to serve. If all types of com
munication are related to general
members’ decisions if that purpose
decision making, then accounting
is to be accomplished. Integration
information is related to decision
of decision occurs when different
making.
people are willing to perform dif
ferent organizational services to
The typical income statement
links willingness to serve and or
reach the overall organization
goal.3
ganizational purpose by segregat
ing the components of the total
Chester Barnard mentions that
. .. there are three main
individuals’ decisions in formal or
effort that contribute to the pur
pose.
People can see from their
ganizations
not
only
will
be
inte
elements that form the bases
grated but also will “interact”4 so
respective vantage points in the
organization what contributions
of the organization whose
that one individual’s decision is de
their efforts make toward the pur
rived from someone else’s decision
end result is a series of
pose.
and will lead to yet a third deci
Accounting information contrib
sion. Barnard calls this behavior
logical processes:
utes
to the logical processes of the
the “logical process” of the
firm
by promoting interactions of
and says, “The ends of organization
communication, a
decisions. An income statement
to a relatively high degree involve
willingness to serve,
represents the results of many de
processes not as rationalizations
cisions and, at the same time, forms
after decision but as processes of
and a common purpose.
the basis for future decisions. The
decision.”5
future decisions are not necessarily
made by the same people who
The environment of decision
made the original decisions. For in
stance, salesmen and the sales de
Barnard states that there are
three main elements that form the
partment make the decisions that
result in the sales figures, but the
bases of the organization whose
president of the organization, on
end result is a series of logical
processes: communication, a wil
the basis of the cumulative sales
data, may make decisions that re
lingness to serve, and a common
purpose.6
late to the entire company.
Communication performs the cri
tical task of relating the other two
The occurrence of decision
elements. By means of communica
tion, common goals are passed
Herbert A. Simon has extended
from one member of the organiza
Barnard’s concept of decision and
tion to other members so that co
has described what happens when
operative effort can be attained
a decision is made; he segregates
and the willingness to serve can be
the parts of a decision into their
directed to varying circumstances.
respective components. Simon
Communication becomes a primary
“The task of decision involves these
basis for interacting decisions with
steps: (1) the listing of all alterna
in the organization. Barnard
tive strategies, (2) the determinaPublished by eGrove, 1969
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the consequences
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Services:
A Magazine
of Planning,
Systems, andifControls,
follow upon each of these strate
understood by the decision maker,
gies, (3) the comparative evalua
can supply a description of the
tion of these sets of consequences.”8
conditions from which alternative
The listing of “all alternatives”
courses of action are developed; it
and the “determination of all con
can relate some consequences
sequences” means that the decision
future action; and, because ac
counting information can express
maker possesses complete ration
ality. For profit-making firms, com
the consequences of future action
in terms dollar values, a criterion
plete rationality leads to the maxi
of efficiency can be applied.12
mization of profit. The decision
maker, as commonly portrayed by
The balance sheet provides a de
scription of conditions. The condi
the economist, maximizes profit.9
tions are the relationships among
In reality, man cannot be com
assets, liabilities, and the residual
pletely rational; he is limited by
the attention he can give to any
interests of the owners. A person
or organization can reason that if
one set of circumstances. In a spe
cific situation an individual will
it duplicates the same actions (that
preceded these conditions), the
have incomplete knowledge of the
same result will occur. For exam
conditions that created the situa
Accounting information . . .
ple, assume that the balance sheet
tion and incomplete knowledge of
can supply a description
reveals an increase in cash that is
the possible alternatives. Lacking
considered to be satisfactory by the
complete knowledge, he can, at
of the conditions from which
organization. The treasurer can rea
best, reach conclusions that are sat
isfactory for accomplishing the pur
son that if he duplicates the same
alternative courses of action
pose he has chosen.10
actions that preceded the cash bal
are developed; it can
ance, such as forestalling payments
With his limited amount of
knowledge, the decision maker will
for merchandise, borrowing from
relate some consequences
the bank, or establishing a stronger
evaluate the consequences of alter
natives by the criterion of effi
credit policy, he can duplicate the
of future action; and,
ciency. Simon says, “The criterion
increase in cash.
because accounting
Misinterpretation of accounting
of efficiency is most easily under
stood in its application to commer
information may reduce the num
information can express the
cial organizations that are largely
ber of alternatives that the decision
maker considers and limit his ra
guided by the profit objective. In
consequences of future
such organizations the criterion of
tionality. For instance, Vatter sug
action in terms of dollar
gests that a psychological block
efficiency dictates the selection of
can be put between the accountant
that alternative which will yield
values, a criterion of
the greatest net (money) return
and manager by the apparent pre
the organization. This ‘balance
cision of variance analyses.13
efficiency can be applied.
sheet' efficiency involves on one
If alternative courses of action
hand the maximization of income,
are projected to their logical conse
if costs are considered as fixed, and
quences, accounting information
on the other hand the minimization
can express alternatives in terms of
of costs, if income is considered as
the alternatives’ “net money re
fixed.”11
turns.” For instance, the effect of a
product price change can be pro
jected in a profit forecast and the
JOHN W. DICKHAUT is
effect of alternative price changes
currently a doctoral can
can be projected. The alternative
didate
accountancy at
The Ohio State Univer
that produces the greatest profit
sity
Columbus, Ohio.
may
be selected because it yields
He is the 1968 recipient
the greatest “net money return.”
of the Ernst & Ernst
Dissertation Fellowship;
in 1967 he received the
Haskins & Sells Fellow
ship. Mr. Dickhaut was graduated
1964
with a bachelor of arts degree from Duke
University, and
1966 he received his mas
ter of accountancy degree from Ohio State
University.

Two models

While accounting information
may be related to the general deci
sion processes of the firm, account

https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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Use of accounting information may vary among firms and among periods

EXHIBIT I
REPRODUCTION OF FLOW CHART IN THE BONINI MODEL

p = expected profit
A
p = average of the profits of the last ten quarters

ing information is not used for all
decisions of all firms. The use
accounting information may vary
among firms and among periods.
One firm may use accounting in
formation for one type of decision
while another firm may not use ac
counting information for that same
type of decision. For example,
some firms may use cost measure
ments developed by the accountant
in economic order quantity models
while others may ignore the EOQ
model and accounting measure
ments entirely.14
Let us now take two specific de
cision models, those developed by
Charles P. Bonini and William M.
Morgenroth, and test the generali
zations stated earlier in the article
against them.
In a 1966 statement the Ameri
can Accounting Association sug
gested the use of decision models
to determine the relevance of ac
counting in the decision making
process. In this article, however,
the models are used not to deter
mine relevant information needs
but rather to see if the general re
lationships deduced in the earlier
part of the article are valid in spe
cific decision models as a way of
testing the generalizations.
The models were chosen for
examination because they reflect
not just one segment of the organi
zation but a variety of people with
varying responsibilities. They deal
with the same decision, pricing,
but with different firms in different
types of markets.

The Bonini model

Reproduced, with permission, from Simulation of Information and Decision Systems
in the Firm by Charles P. Bonini, p. 43. Copyright 1968 Charles P. Bonini.
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In Bonini’s model15 (Exhibit 1
on this page) the pricing decision
is made by an executive planning
committee. The committee has
received a profit projection for
the next quarter of operations
and has a record of average profits
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prices of other wholesalers drop;
the organization. Prices are de
for the past ten quarters of opera
if the quantity of sales of the
termined not only in relation to
tions. The committee will make no
in the immediate market is less
profit but also in relation to what
change in the predicted sales, cost
than the quantity of sales in the
other firms in the same market are
of sales, or product prices if the
nearby market; and if it is believed
doing. Prices are not determined in
projected profit is greater than
 or
that the price of the firm in the
advance but shift with the day-toequal to the past average profit. If
nearby market will not drop if the
day activity of the immediate mar
the projected profit is less than past
price in the immediate market is
ket. (Demand is inelastic.)18
average profit, the committee will
decreased, then the price in the
In the Morgenroth model there
lower predicted costs of the two
immediate market will be lowered
are three possible decision results:
best-cost departments by five per
to the competitor’s price.21
(1) following the price increase of
cent. If projected profit still is less
the
leader
in
price
setting,
(2)
fol
than past average profit, the com
lowing the decrease in price of the
mittee will increase by five per cent
Evaluation of the models
price leader, or (3) not changing
the predicted sales of departments
In the Bonini model the general
the price of the product under con
that have forecast sales less than
ized
relationships between account
their past quarters’ sales. If pro
sideration.
ing
information
and internal deci
jected profit still is less than past
In the model there are twenty
sion making appear to be valid.
average profit, the price of the two
different decision processes that
Accounting information in the
products with the highest gross
may lead to the three results. The
form of projected budgets is a
margin will be lowered by five per
simplest (decision rule A)
communication instrument within
cent to increase total sales revenue.
that if the wholesale price of the
the Bonini model. The projection
(Demand is elastic.)16
price leader is equal to the whole
reflects the purpose of the organiza
If projected profit still is less
sale price of the firm making the
tion, future profits, and the instru
than the profit goal (past average
pricing decision, the firm should
ment reflects predicted contribu
profit), the profit goal is lowered
continue to watch the market and
tions of members toward the pur
by five per cent. If, after lowering
not change prices.19
pose.
The contributions of the sales
the profit goal, projected profit still
Decision processes that occur
department
and the production de
is less than that goal, a second revi
when the market price of the firm
partment
to
future profit are identi
sion of cost, sales, and prices oc
making the pricing decision differs
fied,
and
the
decision to lower
curs. Costs are lowered by five per
from that of the price leader are
prices
is
based
on the effect the
cent in all cost departments not
more complex.
typical process is
price
change
will
have on profits.
reduced before. If projected profit
decision rule D in the Morgenroth
Since
there
is
no
accounting in
still is less than the profit goal,
study, which says that if the whole
formation
in
the
Morgenroth
mod
predicted sales not altered before
sale price of the price leader is
el,
the
generalized
relationships
do
are increased by five per cent. If
greater than the wholesale price of
not exist.
projected profit still is less than the
the firm making the pricing deci
The information necessary for
profit goal, prices of the remaining
sion; if a representative of the dis
the pricing decision includes the
products are decreased by five per
trict sales office says not to change
price of the leading competitor in
cent.
prices; if the price analyst at the
the immediate market, the price of
If this fails, the profit goal is de
division office believes that other
the pricing firm in the immediate
creased again by five per cent. If,
major competitors will not raise
market, the opinion of the district
after the second revision of costs,
their prices; and if the other major
sales office
to whether prices
sales, prices, and profit goal, the
competitors do raise their prices
will be changed, the opinion of the
projected profit remains less than
within 24 hours, then the firm will
price analyst at the divisional sales
the profit goal, the planning com
raise its prices.20
office
to whether prices of other
mittee returns to the first set of
When the price leader’s prices
major
competitors
will be changed
revisions and again reduces costs,
are less than those of the firm mak
in
the
wholesale
market,
the vol
increases sales forecasts, lowers
ing the pricing decision, the de
prices, and changes the profit goal
ume
of
sales
of
the
pricing
firm in
cision processes are even more
until projected profit is greater
the immediate market, the volume
complex. A typical process is deci
than or equal to the profit goal.
of sales of the pricing firm in the
sion rule R in the Morgenroth
model, which says that if the whole
nearby market, and the effect of
price change in the immediate mar
sale price of the price leader is less
The Morgenroth model
ket on the price in the nearby
than the wholesale price of the firm
market.22
making the pricing decision; if the
In the Morgenroth model17 (Ex
It is possible to identify three
district sales office says not to
hibit 2 on page 54), prices are
major
reasons why accounting in
change
prices
downward;
if
the
dis
determined by a different method
formation
is lacking in the Mor
trict
sales
office
says
wait
24-48
ology. The pricing decision is
genroth
model:
hours and if after 24-48 hours the
made at the divisional level of

January-February, 1969
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EXHIBIT 2
REPRODUCTION OF THE MORGENROTH MODEL

SYMBOLS
t — Time, at present

P - Price

(t + l)— Time, subsequent to
considering price change.

r — Retail

w - Wholesale

Q — Quantity

x — Our company

— Other major competitors
in local market
o—

Other major
initiator

competitor

I — Local market, wherein price
change is being considered
n — Nearby market with
funnel influences
DSO—

PA — Price Analyst

=—Is equal to
— Is not
to;
or, is different from

> — Is greater than

— Raise Price
— Drop Price

Distict Sales Office
(District Sales Manager)

Reproduced, with permission, from “A Method for Understanding Price Determinants” by William M. Morgenroth, Journal of
p. 19. Copyright 1964 Journal of Marketing Research, Chicago, Illinois,

Marketing Research, August,
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competitors and sales of the firm
two conflicting purposes. At times
(1) In the Morgenroth model de
could be projected and compared
a decision is made based on the
cisions are made within 48 hours
in alternative circumstances.
opinion of the district sales office
after the price change of the price
Prices are changed in the Bonini
and on proportionate market share.
leader. Most accounting informa
model
solely on the basis of the
The decision will exclude consid
tion is not prepared this soon.
profit purpose. Price is never
eration of profits. At other times a
changed unless it is believed that
decision is made on the overruling
Nature of demand
projected profits will be increased
opinion of the price analyst, who
a result of the decision. Account
may show little consideration for
(2) In the Morgenroth model de
ing information in the form of pro
mand is inelastic. As Morgenroth
proportionate market share be
jections aids the decision process
cause of his emphasis on profits.
says, “The market setting chosen
Even if accounting information
by relating effects and purpose.
for the study is one both real and
were prepared within the necessary
Neither study contradicts the
painful: where there is a handful
way accounting information can be
time for making the decision, it is
of competitors and where demand
used in the decision process. Ac
unlikely that the information would
is inelastic.
drop in price causes
counting information can: (1) fo
influence the ultimate decision be
competitors to retaliate
that no
cause the decision does not nec
cus on purpose, (2) delineate con
one gets more revenue or market
tributions to purpose, (3) describe
essarily seek a clearly defined
share.
raise in price may not be
conditions
from which alternatives
followed by competitors, permit
purpose.
can be derived, (4) provide some
ting the price leader to lose both
If the firm were interested solely
alternatives, and (5) measure the
in profit, cost accounting data
revenue and market share.”23
efficiency of alternative decisions.
If all competitors always fol
would be relevant, because the
The Bonini decision model, in
lowed an increase or decrease in
division office could compare profit
which organizational purpose is
in alternative situations. The divi
the price leader’s market price, ac
clearly defined, provides an excel
counting information would be un
sion could compare profit from fol
lent example of how purpose can
necessary. It is important to note
lowing a price increase or decrease
be met by using accounting infor
that in the Morgenroth model an
with profit when prices were not
mation in the decision process.
changed. The division merely
increase or decrease in the market
But the Morgenroth decision
leader’s price does not necessarily
would predict sales under the two
model adds to an understanding of
alternatives and subtract product
mean that the marketer will fol
a principal factor that must be
costs.
low the price increase or decrease.
present for accounting information
If the firm were interested solely
to be used most effectively. That
in proportionate market share, pro
Goal perception
factor is a clear definition of the
jected
accounting
information
purpose to be met by a decision.
would be more relevant. Sales of
(3) The fact that demand is in
elastic is ancillary to the fact that
different levels of the organization
perceive different goals for the or
best criterion of efficiency or will reveal
1 A Statement of Basic Accounting The
ganization.
all alternatives but rather that accounting
ory, American Accounting Association,
At the district sales office the in
information can lead to certain alterna
1966, p. 38.
tives and require an application of some
2 Chester I. Bernard, The Functions of
terest is to maintain a proportion
criteria even if those alternatives and
the Executive, Harvard University Press,
ate market share or possibly in
those criteria are not the optimal ones.
1938, p. 188.
crease sales in the market with
13 The Use of Accounting Data in Deci
3 The individual, of
will have
little reference to the effect on
sion Making, Op. Cit., p. 138.
personal goals which presumably
not
14 Ibid., pp., 193, 234, 240.
conflict with the organizational goals. For
profit. Profit can be sacrificed to
15 Charles P. Bonini, Simulation of Infor
a discussion, see The Use of Accounting
maintain the proper share of the
mation and Decision Systems in the Firm,
Data in Decision Making, edited
market.24
Markham Publishing Company, Chicago,
Thomas J. Bums, College of Commerce
The conflict between market
1968, p. 43.
and Administration, The Ohio State Uni
share and the profit purpose is also
16 Ibid., p. 39.
versity, 1967, p. 163.
17 William M. Morgenroth, “A Method
4 Op. cit., p. 187.
a conflict between the district sales
for Understanding Price Determinants,”
5 Ibid., p. 185-186.
office and the divisional office. The
Journal of Marketing Research, Volume 1,
6 Ibid., p. 82.
price analyst at the divisional
No. 3 (August, 1964), American Market
7 Ibid., p. 89.
office, with the profit purpose in
ing Association, Chicago, Illinois, p. 19.
8 Herbert A. Simon, Administrative Be
18 Ibid., p. 17.
mind, may overrule a district sales
havior, (second edition), The MacMillan
19 Ibid., p. 23.
Company, New York, 1957, p. 67.
office decision that was based on
20 Ibid., p. 23.
9Ibid., p. 68.
proportionate sales goals rather
21 Ibid., p. 24.
10 Ibid.
than on profit goals.
22 Ibid., p. 19.
11 Ibid.
The final decisions that are made
23 Ibid., p. 17.
12 This is not to suggest that accounting
represent a compromise between
24 Ibid., p. 20.
information will necessarily employ the
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what people are writing about
BOOKS

Top Management by Paul E.
Holden, C
A. Pederson,
and Gayton E. Germane, McGrawHill Book Company, New York,
1968, 263 pages, $8.95.
This book, the result of an in
tensive study of fifteen leading cor
porations, provides a highly con
densed but valuable review of their
management practices.

Top Management Organization
and Control by Paul E. Holden,
Lounsberry S. Fish, and Hubert L.

Smith has been a management clas
sic for years. From it a host of
aspiring managers learned not how
management should be conducted
in theory but how it actually is
conducted in practice in the na
tion’s largest corporations.
That book was written more than
25 years ago, however, and much
has changed since then. Hence this
new volume, essentially a follow-up
to the first one. Through personal
interviews with 268 executives in
15 companies that among them ac
count for 8 per cent of gross na
tional product, the authors studied
top management policies and prac
tices in 15 "major top management
involvement areas.” They also

sought to pinpoint major changes
in top management policies and
practices since the time of the
earlier study and to forecast prob
able trends.
The areas of “involvement” were
overall control; management of cor
porate income; long-range plan
ning; centralization versus decen
tralization; committees; composi
tion, functions, and use of boards
of directors; research and develop
ment; product-line direction and
control; mergers and acquisitions;
international operations; manage
ment information systems; external
relations; employee relations; and
development of executive person
nel. The last chapter analyzes the


REVIEW EDITORS

In order to assure comprehensive coverage of magazine
articles dealing with management subjects, Management
Services has arranged with fifteen universities offering the
Ph.D. degree
accounting to have leading magazines in
the field reviewed on a continuing basis by Ph.D. candi
dates under the guidance of the educators listed, who
serve as the review board for this department of Manage
ment Services. Unsigned reviews have been written by
members of the magazine’s staff.
Jim G. Ashburne, The University of Texas, Austin
E. J. Blakely, University of
Madison
Thomas J. Burns, The Ohio State University, Columbus
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Leonard A. Doyle, University of California, Berkeley
Dale S. Harwood, Jr., University of Oregon, Eugene
Walter B. Meigs, University of Southern California, Los
Angeles
Herbert E. Miller, Michigan State University, East
Lansing
John H. Myers, Indiana University, Bloomington
arl L. elson, Columbia University, New York
George rater, University of Washington, Seattle
Lawrence Revsine, University of Illinois, Urbana
Michael Schiff, New York University, New York
Willard E. Stone, University of Florida, Gainesville
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Then comes the discussion of
or engineering and spent the bulk
evaluation
methods, including a
of their careers in engineering or
discussion
of
the use of probability
production.
techniques. Procedural chapters—
For those (surely including ac
on the step-by-step development of
countants and consultants) who
the capital budget and on control
want an overview of the best in
and auditing procedures—are fol
current management practice, this
lowed by case studies illustrating
is an important book. It will prob
the practices followed by TRW,
ably join or replace its predecessor
Inc.; Corning Glass Works; the
on management’s shelf of classics.
Merck Sharp & Dohme Division of
Merck & Company; and an uniden
tified electric company. There is a
wealth of exhibits from these and
The Management of Capital Ex
Decentralization
other companies showing forms for
penditures by Robert G. Murdick
appropriation requests, equipment
and Donald D. Deming, McGrawMany of the trends reported in
record
cards, and the like.
Hill
Book
Company,
New
York,
this book are interesting, and some
For
the
specialist, a section of
1968, 297 pages, $12.95.
are surprising. For example, de
articles
from
other sources (chiefly
spite the clear and frequently re
Factory
magazine
) deals with more
The publisher describes this
ported trend toward centralization
advanced concepts. One article
book as “the first truly practical
of data processing, all the execu
presents an analytical and quanti
guide to the management of capital
tives interviewed felt that the com
tative approach to measuring obso
expenditures.” While that may be
puter would lead to more rather
lescence; another deals with leasean exaggeration, the work is unu
than less decentralization of man
or-buy analysis; and another sug
sual in the way it combines analyt
agement and that middle manage
gests how to optimize the timing of
ical theory and procedural detail.
ment would not be reduced either
equipment commitments. Several
in authority or in numbers.
contributions deal with ways of
Most books on capital invest
Some other trends:
simplifying economic evaluation
ment management focus, often in
In organization, the newest posi
calculations. The last article ana
abstruse mathematical terms, on
tions to become popular are those
lyzes why the discounted cash flow
the various formulas for evaluating
of product manager, project man
and present value methods of anal
proposed investment alternatives.
ager, and program manager. Or
Those that emphasize actual com
ysis often produce different results.
ganization planning departments,
The first question to be raised
pany practice tend to get bogged
once a major fad in large compa
about
any book on this subject is,
down
in
the
dreary
details
of
who
nies, are on the way out.
“Why another one?” This book
approves what and who is on what
exudes an air of reality that some
committees. This book is a novelty
Long-range planning
how makes the question irrelevant.
in that it manages to combine the
approaches without sacrificing con
The current fad is long-range
creteness or common sense.
planning. Today planning for five
Its focus is on capital investment
years ahead is commonplace, at
Critical Path Analysis in Prac
as a part of company planning, not
least among this select group of
tice:
Collected Papers on Project
on capital investment as an isolated
companies; 25 years ago many
Control by Gail Thornley (edi
problem. Evaluation techniques are
of the largest companies did not
tor), Tavistock Press, London, (dis
hardly mentioned in the first fifth
plan in detail even for the ensuing
tributed in the United States by
of the book, yet they are discussed
fiscal year.
Barnes & Noble, Inc.) 152 pages,
in adequate detail.
Formal executive selection and
$6.75.
The opening chapters present
development programs, almost non
capital investment in the perspec
existent 25 years ago, are now
Network analysis is simple in
tive of the business as a wholestandard, although they vary
theory
but far from easy to apply.
greatly among companies.
how the capital investment prob
lem arises—and from the perspec
This book attempts to bridge that
The “road to the top” followed
gap.
tive of top management. Factors
by the 310 top management execu
that influence investment decisions
tives covered in this study showed
Network techniques such as
—such as taxes, competitors, financ
few surprises, however. These men
PERT (Program Evaluation Re
ing—are analyzed.
relatively un
came up for the most part through
view Technique) and CPM (Criti
usual chapter tells where the ana
operating rather than staff posi
cal Path Method) have been out
lyst
should
go
to
get
the
data
for
tions. By far the largest number
standingly successful within their
his analysis.
had technical training in science
educational and career patterns of
310 high-level executives of the
participating companies.
In 263 pages it is impossible to
pack anything resembling a manual
of procedure. The reader will not,
for example, learn how to set up a
budget system. But he will learn
that budgetary control is used by
every company studied—compared
to only half of those studied 25
years ago.
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relatively brief history of appli
of them presented at one or
emphasis on BASIC. He discusses
cation, according to the editor of
another meeting of the study group,
how to organize and administer
this volume, and it does not take
it is more unified than such collec
the systems activity, including
much time to understand their
tions typically are, and no huge
scheduling of equipment use, and
fundamentals. However, the tran
gaps of coverage are evident. The
concludes with a review of prog
sition from theory to application
book is aimed at operations re
ress in information systems devel
demands considerable effort and
search practitioners, but the style
opment and a forecast of trends.
skill. This book is intended to alert
is simple enough to make it useful
Appendices include an eight
the newcomer to some of the
to anyone interested in critical
page glossary of systems and com
problems likely to be encountered
path analysis.
puter terms and a bibliography.
in managing a project control sys
There is generous use of flow
tem by network methods.
charts and the like for illustration.
The book’s objective is a worthy
Development of Information Sys
one. However, the businessman
Basic techniques
tems: What Management Needs
reader is likely to find this volume
The first part of the book briefly
to Know by Donald F. Heany,
telling him more than he really
describes the basic elements of the
The Ronald Press Company, New
wants to know about the tech
critical path method (known in
York, 1968, 421 pages, $9.
niques of systems work and less
Great Britain as CPA, for Critical
than he wants to know about such
Although it is intended as a guide
Path Analysis) and reviews some
broader issues as what information
for the businessman who works
of the areas in which it has been
is needed to manage. Despite con
with systems analysts, this volume
applied in the United Kingdom.
tinual efforts to relate the material
Then problems of implementation
is really more effective as a manual
to general management’s interests
for the analyst himself.
are discussed, in particular, staffing
and responsibilities, the book re
requirements, choice of the first
mains something of a worm’s eye
The communications gap be
project, the level of detail desir
view. For the would-be or less
tween businessmen and the infor
able in a network diagram, and the
experienced systems analyst, it is a
mation systems analysts who
use of computers.
splendid guide.
would like to serve them is a seri
Another section deals with the
ous one. In this book Mr. Heany,
more complex varieties of CPM.
a General Electric Company con
Among them are PERT, here de
sultant, seeks to clear up manage
fined
CPM accompanied by the
Briefly listed
ment’s misconceptions about com
use of probabilistic time estimates;
puter-based information systems;
network-based cost control; and re
The History of Management
explain what is involved in design
source allocation techniques.
Thought by Claude S. George,
ing, programing, and running an
Jr., Prentice-Hall, Inc., Englewood
information system; and call at
Cliffs, New Jersey, 1968, 210
Large networks
tention to the contributions execu
pages,
(clothbound), $3.95
The fourth section considers the
tives can make to systems develop
(paperbound).
special problems associated with
ment. The book is an outgrowth
very large networks, particularly
of a text originally prepared for
This book reviews the various
the problems of organization and
use in a GE financial management
schools of management theory and
communication.
final section of
training program.
presents a chronological develop
fers alternative approaches to the
After a brief orientation section
ment of the major contributions to
solution of problems usually han
that defines terms and discusses
management thought, summarized
dled by network methods—linear
information requirements in terms
in the form of a tabular continuum.
programing and transportation for
of the company’s business environ
The author concludes with an at
mulations. The appendices provide
ment, Mr. Heany tells in consider
tempt to set forth a unified general
a glossary of standard terms and
able detail how to design an in
theory of management.
25-page
symbols, prepared by members of
formation system, including the de
bibliography of management litera
the Critical Path Analysis Study
ture is organized chronologically.
termination of data requirements;
Group of the Operational Research
the detailing of the design; and
Society and submitted to the
How to Get an Executive Job
the testing, implementation, docu
British Standards Institute; a selec
After 40 by Charles S. Miner,
mentation, and appraisal of the
tive reading list; and a table of
Collier Books, New York, 1968, 213
system.
computer programs available in
pages,
(paperbound).
He describes basic equipment
the United Kingdom.
available for data processing and
Although this book is made up
This reprint of a 1963 book incor
data communication and offers a
of papers by thirteen authors, most
short course in programing, with
porates a strong promotional plug
Published
by eGrove, 1969
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for the Forty-Plus Clubs. It is full
ber, 1968 (Vol. 1, No. 1 of a new
aration of a resume. Then he tells
of sound advice, however, for the
magazine published by Pergamon
how to put the information into
older — indeed, for any—executive
Press, Oxford, England, and Long
salable form. More than fifty sam
job seeker.
Island City, New York).
ple resumes and cover letters are
included.
Management Glossary by H.
The author, who is director of
Johannsen and A. B. Robertson,
corporate strategic planning for In
Financial Information Systems:
edited by E. F. L. Brech, Long
ternational Minerals & Chemical
Selected Readings edited by James
mans, Green and Co. Ltd., Lon
B. Bower, CPA, and William R.
Corporation, tells how his company
don, 1968, 146 pages, 30 shillings
Welke, CPA, Houghton Mifflin
uses advanced quantitative tech
($3.60).
Company, Boston, 1968, 408 pages,
niques in planning.
$5.50 (paperbound).
“One of the roots of our lack of
At International Minerals, Mr.
organization of management knowl
Although primarily designed for
Smalter says, planning is no longer
edge is the absence of any stan
classroom use, this collection of 37
accomplished by intuitive judg
dardized and agreed terminology,”
articles on information systems,
ment. The tools now in use include
the foreword to this book quotes
total systems, accounting systems,
planning check ists, logic sequence
a British management magazine.
organization for systems, computer
networks, program budgeting, sys
By proposing definitions of selected
systems, internal control, and sys
tem simulation, mathematical mod
terms—fundamental terms used in
tems techniques contains much
els, linear programing, and deci
management theory, significant
material of interest to accountants
sion theory. In this article he de
terms from specialized functional
and systems analysts. Many of the
scribes the application of each of
areas, terms describing manage
authors represent major account
these.
ment techniques, and terms from
ing and consulting firms. Five of
allied disciplines closely associated
the articles originally appeared in
Applications
with management—this work seeks
this magazine.
to help clarify the language of the
Planning check lists cover goals
Executives Under Fire by Ches
“science” of management.
and objectives; various aspects
ter Burger, Collier Books, New
the business environment (for the
York, 1968,248 pages,
(paper
Production and Inventory Con
market research staff); funda
bound).
trol: Principles and Techniques
mental strategies for product lines;
by G. W. Plossl and O. W. Wight,
and sales forecasting procedures.
Here reprinted in paperback, this
Prentice-Hall, Inc., Englewood
Network diagrams have been
book offers, in anecdote form, tips
Cliffs, New Jersey, 1967, 432 pages,
used for many projects, for exam
for survival in the upper levels of
$10.50.
ple, for the construction of a
management. As its cover notes,
chemical plant in India and an
it reads like a novel, but its ad
Designed for use by the profes
ammonia plant in the Midwest.
sional in industry, this study covers,
vice is widely applicable.
Program budgeting is based on
and attempts to integrate, fore
cost/benefits analyses rather than on
Dynamic Costing by R. L. Mar
casting, economic lot size, materi
negotiation between managers and
tino, MDI Publications, Manage
als control, inventory management,
their superiors. Planning is organ
ment Development Institute, Inc.,
planning and control of produc
ized around a continuous planning/
130 West Lancaster Avenue,
tion capacity, and production
programing/budgeting
sequence
Wayne, Pennsylvania, 19087, 1968,
scheduling. Appendices explain
that produces each year a five-year
145 pages, $19.95.
such mathematical concepts as the
plan that includes sales figures,
economic order quantity and
costs, planned programs, and pro
This book completes Dr. Martino’s
LIMIT (Lot-size Inventory Man
jected profit and loss statements.
series on networking. (See M/S
agement Interpolation Technique).
The whole process is computerized
March-April ’68, p. 58, and Sep
by means of a generalized data
Personal Resume Preparation by
tember-October ’68, p. 56.) It adds
bank.
P. Jaquish, John Wiley & Sons,
cost control to the other elements
Simulation has been used to op
Inc., 1968, 158 pages, $5.95.
of critical path analysis.
timize the operations of a phos
phate mine; the question was how
best to mine the ore reserves in
The author, a technical editor who
relation to market demand.
has written employment resumes
MAGAZINES
IMC’s use of operations research
professionally, uses the results of a
models has progressed from oper
Analytical Techniques in Plan
survey of personnel directors to
ational studies aimed at solving
ning by Donald J. Smalter, Long
evaluate and tabulate the informa
tactical
problems related to process
Range
Planning
Journal,
Septem
tion necessary for competent prep
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the proper use of his time. GE be
control and production scheduling
The technique also gave manage
gan by picking a random sample
ment a scientific yardstick for meas
to strategical analyses involving
208 customers served by some 70
urement of salesmen’s performance.
such problems
distribution opti
salesmen. Each salesman was asked
The results helped the manage
mization, investment alternatives,

to estimate the sales potential of
ment to take corrective action
and strategic course of action al
each of his customers and how
ternatives. In making capital in
where it was indicated. It was able
much time he spent on each ac
vestment decisions probabilities
to give additional training to sales
count. These estimates—plus actual
men who seemed to need it and to
and risks are calculated—by com
puter—for each proposed project.
sales of GE products to these cus
distribute workloads more equit
ICM has used linear programing
tomers—were fed into a computer,
ably. The studies showed, for ex
in plant site selection, operations
which, using the statistical tech
ample, that some high-volume sales
optimization, distribution choices,
nique of multiple regression, came
men actually should have been do
product mix, and raw material
up with an equation for the sales
ing even better and that some lowchoices. The company has an eco
man to use in determining how
volume salesmen were facing an
nometric model of the phosphate
much time he should spend on an
almost impossible task because
business that includes 25 geograph
account.
their accounts had so little poten
ical sources; 50 national markets;
The formula is as follows: .96%
tial.
and a myriad of product possibil
(the fixed amount of time to be
Mr. Baeder recommends this ana
ities. It is used, for example, to
spent on any account, regardless
lytical technique for recurring sales.
assess the value of new rock sources
of size or share of market) plus
It is less likely to be helpful, he
to ICM or its competitors.
.0048 times the potential size of
says, where the business consists
Limited use has been made of
the account in thousands of dollars
of a very few big-ticket items or in
decision theory, which is a way of
plus .14 times the market share the
an industry where sales are made
establishing the utility value of
company obtains or plans to ob
on personal friendships.
taking a certain route (alternative)
tain equals the percentage of a
and determining the probability
man’s total time that should be
spent on a given account.
of attaining the goal by this route.
Some Thoughts on Management,
A decision tree was developed to
Change and the Total System
assess alternative strategies in the
General applicability
by Gordon H. Cowperthwaite,
light of the future anticipated ac
The exact figures in the formula
Management Controls, August,
tions of competitors.
1968.
are based on GE’s own business.
Although this article offers only
However,
Mr. Baeder points out,
a brief glimpse of some fascinating
the general nature of the formula
Some comments on the problems
operations research applications, it
and the basic way in which it was
caused by the changing environ
is well worth the attention of any
ment facing corporate managers
calculated should apply to nearly
one who is interested in the poten
any
company.
today and suggestions for the fu
tialities of these tools.
GE put the results into tabular
ture direction of management in
form for all sales managers and
resolving these problems are pre
showed them, at a series of semi
sented in this article.
General Electric’s Scientific Meth
nars, how they could teach their
Mr. Cowperthwaite characterizes
od for Helping Salesman Gener
salesmen to use the tables to in
ate More Sales by Robert W.
the environment within which cor
crease their productivity.
Baeder, Business Management,
porate managers operate as one
November, 1968.
faced with "inevitable change.”
Management use
Changes are occurring in all areas,
Management also used the tables
This article describes a system
from technological and theoretical
for its own purposes. To identify
of sales analysis that has enabled
advances to increasing interaction
the customers that could not be
one of GE’s industrial divisions to
between government and business.
sold profitably—and hence could be
increase its salesmens productivity
The author suggests, “We do not
dropped — the division multiplied
by 20 per cent a year.
always realize the pace of change
the sales for each account, accord
and what we must do in order to
A salesman, Mr. Baeder points
ing to potential size and GE’s share
insure that our companies are not
out, has only two things to sell:
of the market, by the average gross
only competitive but well man
margin rate for an account; de
his product and his time. The way
aged.” Management should always
in which he relates one to the other
ducted the salesmen’s and other
be concerned with leadership and
variable expenses; and thus calcu
determines his efficiency.
fundamental management concepts.
The formula described in this
lated the account’s profitability—
But another “challenge of change”
if any.
article offers a salesman a guide to
facing managers lies in motivating,
Published
by eGrove, 1969
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guiding, and providing even greater
graduates. They should move to
each operation (the line of bal
challenges to the young college
challenge these young graduates to
ance) and the actual progress
graduates who were reared in this
be the managers of tomorrow by
toward it. Then the chart is ana
volatile environment and who will
creating an environment free of
lyzed
step by step and deviations

be the managers of the future.
are investigated further.
outmoded practices of the past and
incorporating the technology and
Line of balance has much in
theory of the present.
common with PERT (Program
Systems approach
Evaluation Review Technique)
Elba F. askin
The author points out that
and the two are often used to
Michigan State University
changes in the environment have
gether. The main distinction be
led management away from the
tween them is that PERT is pri
traditional, narrow viewpoint of a
marily for one-unit-type projects
segmented or departmentalized en
with a single completion date
The Line of Balance — A Man
terprise toward the adoption of a
while LOB can be used to monitor
agement by Exception Tool by
total systems approach. Computer
a project involving many units to
Efraim Turban, The Journal of
technology has made feasible the
be shipped at certain intervals.
Industrial Engineering, September,
creation of dynamic models that
Thus, PERT is used principally for
1968.
demonstrate the interaction of de
research and development projects,
partments within a corporation
while LOB is also suitable for con
This article describes a schedul
under varying circumstances. A
tinuous production.
ing technique that is older than
LOB, this author notes, has been
“new breed of management” will
PERT but more widely adaptable.
applied broadly by the United
need to be developed to manage
States Navy but seldom in indus
the total system. These managers
Line of balance, described in de
try. He suggests a number of pos
will need the ability “to design and
tail in this article, is a technique
sible reasons for this neglect:
for monitoring progress on various
optimize the systems, to appreciate
LOB has not been widely pub
parts of a complex project. Oper
the needs of the whole, and to
licized, and there has been no mili
supply an integrated framework
ations that are critical—either be
tary pressure for its use as there
for decision making.” The man
cause they represent potential
has
been with PERT. No “canned”
bottlenecks or because they are
agers of today will not only have
computer
programs for it are avail
relatively large in magnitude—are
to discard some outmoded concepts
able. The forecasting and progress
identified, and a progress study of
but also must shoulder even
measurement required for its effec
them is prepared at given times
greater responsibility in the area
tive use are difficult.
during the actual progress of the
of executive development, the area
Even so, Professor Turban feels,
job. Each operation is checked
where the “new breed” is discov
LOB is a tool that belongs in the
against some target, and those that
ered and nurtured.
kit of every progressive manage
fall short are pinpointed for further
ment. It deserves more attention
analysis. Thus LOB uses the prin
Management development
than it has received.
ciple of management by exception;
the manager is encouraged to pay
In the author’s view, develop
attention only to those activities
ment of people has been the “key
that are both critical and behind
to success” in the past and will
schedule.
The Information System Audit:
continue to be the key in the fu
First,
a
chart
of
objectives
is
pre
A Control Technique for Man
ture. Discovery of promising per
pared,
showing
the
cumulative
de
agers by enjamin Conway Man
sons early in their careers and put
livery schedule of finished goods
agement Review, March, 1968.
ting them into on-the-job training
or services for the entire project in
supplemented by formal training
graphic form. The second step is
Information systems are becom
in new managerial concepts are
the preparation of a flow process
ing so large, complex, and costly
essential steps. Another considera
tion in developing the “new breed”
chart of all critical operations per
that they themselves are fust as
of management is compensation.
formed from receipt of raw mate
much in need of auditing as the
Economic compensation may be
rials to completion. The critical
operating systems they control.
subordinated to such non-economic
This article offers some suggestions.
ness of activities is determined sub
concerns as the self-satisfaction de
jectively. Their lead times are cal
rived from the achievement of both
culated, and the operations and
Some basic principles of audit
personal and corporate goals.
lead times are plotted in the form
ing information systems are out
Managers of today should not
of a flow diagram called the pro
lined in this article by an IBM in
be distressed by the development
gram chart or plan of operation.
formation systems consultant. Each
of new technology and theory or
Periodically a progress chart is
system, he recommends, should be
the competition of bright, young
prepared showing the target for
audited continuously from its in
https://egrove.olemiss.edu/mgmtservices/vol6/iss1/10
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Many more customers arriving
this organizational framework, per
ception to the time it goes into op
than
are contacted
haps all too often at the expense
eration by personnel not directly
A sizable gap between the num
of customer satisfaction.
involved in the system’s develop
ber of contacts and transactions
ment and implementation. The au

completed
dit team should be kept small; it
Problems
A sales clerk capacity far in ex
should consist of a nucleus of one
According to the author, these
or two permanent members and a
cess of number of arrivals or vice
larger number of rotating members.
organizational divisions have caused
versa.
such critical factors as the time ele
After determination of the prob
The audit should be conducted
ment—the interval between the ar
lem areas in this context, the selling
at each of four major stages in the
rival of the customers and the com
development of the information
process can be facilitated in sev
pleted transaction—to be overlooked
system: the planning stage, the de
eral ways: The sales clerk capacity
velopment stage, during implemen
and undeservedly ignored. The
may be adjusted; procedures maybe
tation, and after installation. The
customer-engineered environment
simplified; training of personnel,
objectives of the audit differ at
seeks to optimize the conditions
communications, and layouts may
each stage and
do the questions
be improved; and mechanization,
affecting the customer by tran
that should be asked; Mr. Conway
automation, and de-skilling may be
scending the typical organizational
spells them out.
initiated or extended in scope.
constraints and increasing the effi
Finally, the customer-engineered
Audit of the information system
ciency of the total environment.
environment, in order to be effec
is particularly important, Mr. Con
The techniques used can be ap
tive, must become a part of the
way notes, in companies that are
plied to any level of store manage
management controls system of the
widely spread geographically. The
ment after careful examination of
store or chain. The author presents
outline he offers can be applied to
the existing processes and the in
a workable method of attacking
a company of any size or kind; it
terrelated facilities.
some very basic problems that have
should be, he recommends, when
The problems of customer en
arisen in the expansion of retailing.
the resources to be applied to the
gineering can be divided into three
Davil E. Remark
development of an information sys
basic areas: the selling service it
Michigan
State University
tem or the resources that the sys
self, the physical environment, and
tem will affect and control become
the transaction procedures. The ap
significant in relation to the com
proaches to these problems should
pany’s total resources.
be integrated; the customer and
Simulating a Cash Budget by
store objectives should be recon
E
ugene
Lerner, California
ciled; and the selection of mer
Management
Review,
Winter, 1968.
chandise and prices should be ap
propriate.
The Customer-Engineered En
Simulation, the manipulation of
vironment by Gerald G. Fisch,
a mathematical model to forecast
Management Controls, July, 1968.
Analysis
the results of various actions, is a
useful
tool in many areas of man
The
first
step
in
analyzing
the
Within the last several years
agement
decision making. This
selfing process is to determine the
merchandising has become much
author
tells
how to apply it to cash
flux of customer arrivals. This va
broader and larger in scale than
budgeting.
ries with the season, sales promo
was formerly the case. Associated

problems have inevitably arisen, of
which the two most significant ap
pear to be high distribution costs
and bad customer relations. These
problems can be remedied, and
this article suggests practical solu
tions.
Because of the complexity of re
tail store management, there is nor
mally a division of the management
function into merchandising, store
superintendent, controller, and per
sonnel groups, with coordination
by the store manager. Solutions to
merchandising problems have tra
ditionally been formulated within
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tion, type of merchandise offered,
the time of day, etc., and thus
establishes some type of rhythmic
pattern. In order to operate effi
ciently, the store must measure this
traffic and respond appropriately.
Operations research computations,
TASC charts (Transactions in re
lationship to Arrivals, Sales clerk
capacity, and Contacts made), and
determinations of the constants of
customer waiting tolerances pro
vide data useful in creating a pat
tern responsive to customer ar
rivals. All too often a store’s TASC
chart indicates such things as
these:

The two most widely used tech
niques of cash budgeting, the re
ceipts-and-disbursements method
and the adjusted-net-income meth
od, both have one major deficiency,
according to Dr. Lerner: They do
not enable the financial manager
to answer the important question,
“How large a buffer stock of cash
should the company keep on hand
to protect itself from adverse cash
drains?”
The reason is that these two
methods require the financial man
ager to prepare a single estimate of
each of the company’s periodic cash
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communication costs for the trans
strates how to use the simulation
inflows and outlays. And, of course,
mission of data back and forth to
to determine the value of informa
few companies can predict these
the computer. Furthermore, the
tion. The model can be run to see
items accurately.
cost of failure is higher for a shared
how results would be changed if
The solution, this author sug

computer since many users are af
better data were available for spe
gests, is for the financial manager
fected.
And, because of its com
cific
inputs
to
the
cash
budget.
to think of his receipts and dis
plexity,
a large computer is more
Then
the
value
of
these
results
can
bursements not as single-valued
likely
to
fail than a small one.
be balanced against the cost of
figures known with certainty but
collecting the data.
expected results subject to a mar
gin of error. This introduction of
Time sharing
probabilities makes it appropriate
Another consideration is the
to use simulation, a computer trial
The Economics of Sharing Com
choice, assuming use of a shared
and error technique that is well
puters by
ernhard Schwab,
computer, between batch process
suited to the manipulation of large
Harvard Business Review, Septem
ing and time sharing. (This author
numbers of estimates in the absence
ber-October, 1968.
defines a time-sharing system as
of deterministic formulas.
“a system shared by several users,
few years ago company that
each of whom has a remote con
Use of simulation
wanted to be in style had to have
sole which is directly connected to
its own computer. Now the fad is
the system over communication
With simulation, Dr. Lerner
to share someone else’s. For the
lines; the system provides short
points out, both the most likely
individual company the choice
response time to computation re
value of an outcome and the margin
should be made on economic
quests entailing short execution
of error associated with the esti
grounds; the basic considerations
times by being able to commutate
mate can be incorporated in the
are outlined in this article.
its facilities rapidly among the vari
calculations. Thus, the financial
ous users (program interrupt) and
manager can determine the size of
The
sharing
of
a
large
computer
by
using appropriate scheduling
the buffer stock of cash, liquidity,
by several users has recently gained
rules (time sharing).”
or line of credit that is needed to
widespread attention, this author
time-sharing system is more
protect the company against uncer
notes. Much is written about ser
complex—and hence more costly—
tainties. He can predict the effect
vice centers, time sharing, and even
than a batch-processing system. The
on cash of changes in company
the “computer utility.”
principal added costs are for the
policies. And, by determining
Should a company have its own
more complex programing system,
which corporate activities have the
computer, or should it buy time on
additional and more costly hard
greatest effect on cash balances,
a larger one somewhere else? Or
ware, and overhead time (used for
he can concentrate his planning
should it do both? This author re
coordinating and “bookkeeping” ac
efforts on strategic activities.
views
the
basic
economic
factors
to
tivities). Although data are sparse,
By means of a hypothetical ex
be
considered.
this author calculates that the total
ample the author shows how the
The sharing of a computer by
costs of a time-sharing system are
financial manager can, after cal
several users has certain general
at least twice those of a batch
culating a most likely estimate for
economic advantages, the result of
processing system of similar proc
each variable in his budget and a
economies of scale. Computing
essing capacity.
measure of variation about that
power goes up more rapidly than
value, simulate the cash budget
cost as the size of a computer in
on a monthly basis to determine
Generalizations
creases. Roughly, doubling the cost
both the expected change in cash
In general, Professor Schwab
of the processor increases its com
during each month and the varia
concludes,
computer sharing is ben
puting
power
by
two
to
the
third
tion about this value. Utilizing
eficial
for
solving problems that
power,
or
eight.
both the mean and the standard
involve
a
large amount of com
The
sharing
of
a
computer
’
s
deviation
the company’s cash
putation
and
low communication
memory
also
yields
economies
position, he then can calculate both
costs
for
input
and output
scale.
A
big
computer
’
s
large
mem
the changes in the company’s cash
require
a
large
computer memory
ory
permits
storage
of
more
elab
position through time and the buf
require
interaction
between users
orate
and
complete
programs
than
fer stock needed.
are
interactive
and
are common
a
small
computer
can
spare
the
Then Dr. Lerner goes on to show
in
programing
and
in research
space
for.
how the simulation can be used to
and
engineering
applications
Computer sharing also, however,
experiment with alternative feas
vary widely yet require little
increases some other costs. Because
ible policies to see what effect they
computation.
will have on the company’s cash
users are generally at different
Computer sharing, he says, will
position. And, finally, he demon
physical locations, they will incur
January-February, 1969
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ations and combinations of circum
doubt that PERT’s probability dis
not be advantageous for problems
stances that might arise from the
tributions really do add reliability;
that
assumed input distributions. Since
many question the validity of the
carry a high penalty for failure
many possible realizations of the
standard PERT assumptions.
(such as process control)

project are simulated, the analyst
For the most part, according to
entail a low amount of computa
can consider the effect of the pos
Professor King, these questions
tion, in terms of the number of
sible criticality of alternative paths.
concern
the
validity
of
the
PERT
operations, and high communica
The author briefly describes the
assumptions in two general areas:
tion costs.
method of simulating a simple net
the assumed distribution of ac
Time sharing, the author de
work problem. The sample problem
tivity duration
clares, will not be beneficial
the method of combining activity
he presents, he reports, was run
for problems (particularly repe
through 100 replications. The re
durations to arrive at project dura
titive ones) whose processing can
sult: The path that would have
tion output distributions.
be scheduled easily and whose ex
been deemed critical by PERT
Actually, according to this author,
ecution times are known in advance
turned out to be critical only 48.7
PERT gives consideration to un
for situations where the major
per cent of the time; a different
certainty only in a superficial way
ity of problems have similar proc
path was found to be critical 51.3
because “it determines a unique
essing times
critical path on the basis of the
per cent of the time.
for problems to which immediate
Network simulation, Professor
expected (mean) length of the
answers are not required
King concludes, obviates both of
path and then proceeds in exactly
for problems entailing a large
the general areas of difficulty with
the fashion of deterministic criti
amount of computation.
PERT. He concedes that it re
cal path approach by focusing en
In the end, Professor Schwab
quires a good deal of expensive
tirely on that path determined to
concludes, most companies will
computer time but argues that it
be critical.” But, because the ac
find it economically optimal to
tivity durations are uncertain, the
combine all three options—to have
may well be worth it.
path selected may not actually be
their own small systems and to
the critical one.
have access to both time-sharing
If these questionable assump
and batch-processing external sys
tions could be avoided, Professor
tems for problems best suited to
HELP WANTED
King points out, both the actual and
those media.
ATTORNEY
OR BUSINESS MAJOR
the apparent validity of network
— A local financial institution with
planning would be enhanced.
plans to develop nationally has outstand
ing growth opportunity for a man with
As an alternative he proposes a
legal or business management training.
technique called network simula
Project Planning Using Network
Successful applicant will
trained m
all phases of our business and then as
tion. It is based on the Monte Carlo
Simulation by William R. King,
signed to an executive position under
simulated sampling technique, us
the President. If you are hemmed in,
Pittsburgh Business Review, Sep
stymied
an organization and ready
able to analyze situations in which
tember, 1968.
to assume responsibility on your own,
the distributions of some basic in
this is your chance. Send resume, start
ing salary requirements to: President,
put quantities are known, it is de
This article explains a technique
Security Home Mortgage Corporation,
sirable to know the distribution of
8720 Georgia Avenue, Silver Spring,
that, the author feels, overcomes
Maryland 20910.
output quantities derived from
many of the deficiencies of PERT
ACCOUNTANT SYSTEMS—California
these inputs, and the way in which
and other networking methods.
electronics firm offers corporate staff
position for creative individual to ana design
the outputs are derived from the
,
and implement advanced
ex
PERT (Program Evaluation and
inputs is so complex as to preclude
accounting systems for multi-division
organization. Requires degree, heavy
Review Technique) has been
the mathematical derivation of
perience with EDP based accounting
widely used in business and gov
these output distributions.
applications. Send resume with salary
history to Varin Associates, 611 Hansen
ernment. Yet recently, according to
The network model, Professor
Way, Palo Alto, California 94303. An
Professor King, there has been a
King suggests, is just such a situa
equal opportunity employer.
shift away from PERT toward
tion. The activity duration distribu
MISCELLANY
more basic critical path techniques.
tions are known (assumed), and
THE FUTURIST—published bi-monthly
This has occurred even though
the principal output is a project
the World Future Society, reports
scientist’s forecasts for coming decades.
PERT, which combines the basic
duration distribution which is de
Subscription: $5.00 yearly. Box 19285-M,
critical path method with assumed
veloped from the input distribu
Twentieth Street Station, Washington,
D.C. 20036.
probability distributions to arrive
tions in a way whose mathematical
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at a probability distribution of
theory, although known, is too
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project duration, is presumably
complex to be practical.
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more reliable than simple deter
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can simulate many possible situ
agement Services, 666 Fifth Ave., N.Y. 10019.

CLASSIFIED

64
Published
by eGrove, 1969


Management Services67

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 1, Art. 10

"If business wants more college talent,
it must help to keep colleges in business."

This is the straight thinking
many business corporations. They
invest in colleges for returns in new
men, new knowledge, new ideas.
If your business has not yet
evaluated such an investment,
now is the time to do it. Colleges
and universities need more
support from more businesses

in
to supply brainpower in
increasing quantities.
Right now, tuition on the average
covers
⅓ the cost of a
college education. Your corporate
investment—made now and
made generously—can contribute
importantly to
⅔.

SPECIAL TO MANAGEMENT—
a new booklet of particular interest
if your company has not yet

established an aid-to-education
program. Write for:

“HOW TO AID EDUCATION,”

Box 36, Times Square Station,
New York,

N.Y. 10036.

Give to the college of your choice.

order
Advertising contributed for the public good.

COUNCIL FOR
FINANCIAL
AID TO

EDUCATION
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You can tell
about
company
by the people
it keeps

A business can be no better than the
combined abilities of its personnel.
When a company hires the wrong
person. .. when an employee selects
the wrong position. . both are harmed.

We can assist you in avoiding misfit
situations in the Financial and EDP fields.
We concentrate all of our energies in this
specialization. We believe that the
R-H System makes the most placements of
Financial and EDP personnel. It’s the
largest source of its kind in the world.
For the most efficient service in the

Financial and EDP field. .. contact your
Robert Half specialist.
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